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(54) 1 H<IMlDAZOPYRIDiNE DERIVATIVES 

(57) 1 H-lmidazopyridina derivatives represented by 
the following general fonnuia or salts thereof: 




wherein R** represents hydrogen atom, hydroxyl group, 
an alkyl group, a cycioalkyi group, styryl gmup, or an 
aryl group; R^ represents hydrogen atom, an alkyt 
group, a halogen atom, hydroxyl group, amino group, a 
cycltc amino group, or phenoxy group; ring A represents 
a homocycllc or heterocyclic ring which may be substi- 
tuted; R3 represents a saturated nitrogen-containing 
heterocyclic group; and m represents an Integer of from 
0 to 3. the derivatives have excellent inhibitory actions 
against production of TNF or IL-1 and are extremely 
useful as preventive or therapeutic agents for diseases 
in which a cytokine is mediated. 
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Description 

Technical Field 

5 (0001 J The present invention relates to novel IH-imldazopyridlne derivatives or salts thereof which have a potent 
inhibitory action against production of tumor necrotizing factor (TNF) or interleukin-l (iL-1) and are useful as medicsr 
ments for preventive or therapeutic treatment of diseases of humans and animals, in which a cytoldne such as TNF, 
IL-1 Is mediated, which include chronic inflammatory diseases (e.g.. rheumatic arthritis, osteoarthritis, etc.), allergic 
rhinitis, atopic dermatitis, contact dermatitis, asthma, sepsis, septic shock, various autoimhfiune diseases [autoimmune 

10 hemic diseases (e g.. hemolytte anemia, anaplastte anemia, idiopathic thrombocythemia, etc.), autoimmune intestinal 
diseases (e.g.. uteerative colitis, Crohn's disease, etc.), autoimmune corneitis (e.g., keratoconjunctivitis sicca, spring 
catarrh, etc.). endocrine ophthalmopathy, Graves disease, sancoid granuloma, multiple sclerosis, systemic erythema- 
todes, multiple chondritis, pachydermia, active chronic hepatitis, myasthenia gravis, psoriasis, interstitial pulmonary 
fibrosis and the like], diabetes, cancerous cachexia, HlV-lnfectious cachexia and the like. 

IS 

Background Art 

[0002] Some compounds having IH-lmidazoquinodne structure are known which are analogous to the compounds 
of the present invention. Journal of Medbinal Chemistry, Vol. 11 , p. 87 (1968) discloses 1*(2-piperidinoethyl)-1H-imi- 

20 da2o[4,5-cl-quinoline, Japanese Patent Unexamined Publication (KOKAI) No. Sho 60-123488/1985 discloses 1-iso- 
butyl*1HHmida20[4,5-c]quinotine-4-amine (general name; imiquimod) as a compound having an antiviral action, and 
Hungarian Patent Publication No. 34479 (Patent No. 1 901 09) discloses 1 -(2-diethylamlno6thyl)-1 H-lmldazo[4,5-c]qul- 
noline as a compound having artalgesic and antknnvulsant actions. However, 1 H-imldazopyridine derivatives as those 
according to the present Invention have never been known so far. 

25 [0003] Moreover, the aforementioned imiquimod has been known to have an inducing action of a few kinds of cy- 
tokines such as interferon (IFN), TNF. IL-1 and the like, whch is described in Journal of Interferon Research, Vol. 14, 
p. 81 (1994). However, 1 H-imldazopyridlne derivatives or IH-imidazoquInollne derivatives having an inhibitory action 
against production of TNF or IL-1 , which action is totally opposite to those taught by the aforementioned prior arts, 
have never been known so far. 

30 

Disclosure of the Invention 

[0004] An object of the present invention is to provide novel compounds which have excellent inhibitory actions 
against production of cytokines such as TNF and IL-I and the like are useful as medicaments. 
3s [0005] The inventors of the present invention made intensive studies to achieve the object. As a result, they found 
novel 1 H-imldazopyridine derivatives which have an excellent inhibitory action against production of TNF or IL-1 and 
achieved the present Invention. 

[0006] The present inventton thus relates to novel 1 H-lmldazopyridlne derivatives represented by the following gen- 
eral f omiula ( I) or salts thereof: 

40 



45 




so wherein represents hydrogen atom, hydroxyl group, an alkyi group whteh may have one or more substituents, a 
cycloalkyi group which may be substituted, a styryl group whk:h may be substituted, or an aryl group which may have 
one or more substituents; R2 represents hydrogen atom, an alkyI group, a hatogen atom, hydroxy! group, an amino 
group whteh may have one or two substituents, a cyclk: amino group which may be substituted, or a phenoxy group 
which may be substituted; ring A represents a homocydic or heterocyclte ring which may be substituted with one or 

« more alkyI groups, alkoxyl groups, or halogen atoms; represents a saturated nitrogen-containing heterocyclic group 
whk:h may be substituted; and m represents an integer of from 0 to 3; provided that, when represents unsubstttuted 
piperidino group, at least one of and R^ is not hydrogen atom. 

[0007] According to the second embodiment of the present invention, there are provided novel 1 H-imidazopyridine 



2 



EP1 104764A1 

derivatives represented by the following general formula (M) or salts thereof: 



5 



10 




Wherein R^, R2. ring A and m have the sanne meanings as those defined above; represents hydrogen atom, an alkyi 
group, benzyl group, triphenylmethyl group, an ailcanoyi group which may be substituted, an alkoxycarbonyl group, 

t5 benzyloxycarbonyl group, a thiocarbamoyi group which may be substituted, an aikanesulfonyl group, a benzenesulfonyl 
group which may be substituted, or amidino group; Y represents methylene group, oxygen atom, sulfur atom, nitrogen 
atom, a group represented by NH, or a single bond; and n represents an Integer of from 0 to 2. . 
[0008] According to the third embodiment of the present Invention, there are provided, among the compounds rep- 
resented by the aforementioned general forniulas (I) and (II), this compounds wherein ring A is a benzene ring or a 

20 thiophene ring, or the salts thereof. i 

[0009] According to another aspect, there is provided a medicament which comprises as an acUve ingredient the 
compound represented by the aforementioned general fomiula (I) or (II), or a phannacologlcalty acceptable salt thereof . 
The medicament is useful for preventive or therapeutic treatment of diseases of mammals Including humans, in which 
a cytokine such as TNF, IL-1 Is mediated, which Include chronk: inflammatory diseases (e.g., rheumatk: arthritis, os- 

23 teoarthritis, etc.). allergic riiinltls, atopic dennatttls. contact dermatitis, asthma, sepsis, septic shock, various autoim- 
mune diseases [autoimmune hemic diseases (e.g., hemolytk: anemia, anaplastic anemia, kliopathlcthrombocythemia, 
etc.). autoimmune Intestinal diseases (e.g.. ulcerative colitis. Crohn's disease, etc.). autoimmune comeitis (e.g., kera* 
toconjunctivltis sicca, spring catarrh, etc.), endocrine ophthalmopathy, Graves disease, sarcoid granuloma, multiple 
sclerosis, systemic erythematodes. multiple chondritis, pachydemiia, active chronk: hepatitis, myasthenia gravis, pso- 

30 riasis. Interstitial pulmonary fibrosis and the like], diabetes, cancerous cachexia. HlV-infectious cachexia and the like. 
[0010] According to a further aspect, there are provided a use of the compound represented by the aforementioned 
general fomnuta (I) or (II). or a pharmacologically acceptable salt thereof for the manufacture of the aforementioned 
medicament; and a method for the preventive or therapeutk: treatment of diseases in whteh a cytokine such as TNF, 
IL-1 is mediated, whteh comprises the step of administering a preventively or therapeutically effective amount of the 

35 compound represented by the aforementioned general fomiula (I) or (II). or a pharmacologk:ally acceptable salt thereof 
to a mammal including a human. In addition, the present invention provides an inhibitor against production of tumor 
necrotizing factor (TNF) or lnterteukin-1 (IL-1 ) which comprises as an active Ingredient the compound represented by 
the aforementioned general formula (I) or (II), or a phamiacologlcally acceptable salt thereof. 

40 Best Mode for Garrying Out the Invention ^ . . 

[0011] Spedfic explanations of the compounds of the aforementioned general formulas (I) and (II) of the present 
invention will be given below. The compounds represented by the aforementioned general formula (II) are characterized 
In that they have a specific saturated nitrogen-containing heterocyclic group whk:h may have specific substltuents as 
43 R3 among the compounds represented by the aforementioned general formula (I). However, the scope of the present 
invention is not limited to the compounds represented by the aforementioned general formula (II), and it should be 
understood that any compounds having as R^ a saturated nitrogen-containing heterocyclic group which may be sub- 
stituted fall within the scope of the present Invention. 

[0012] In the aforementtoned general formulas (I) and (IQ. examples of the alkyI group represented by R\ R^ or R^ 
30 Include, for example, methyl group, ethyl group, n-propyl group, Isopropyl group, n-butyt group, Isobutyl group, sec- 
butyl group, tert-butyl group, n-pentyl group, Isopentyl group, neopentyl group, n-hexyl group and the like. 
[0013] Examples of the cycloalkyl group represented by Ri Include, for example, cyclopropyl group, cyclobutyl group, 
cyclopentyl group, cyclohexyl group, cycloheptyl group and the like. Examples of the aryl group represented by Ri 
Include, for example, phenyl group, 2-pyridyl group, 3-pyridyl group, 4-pyridyl group. 3-pyridazlnyl group, 4-pyridazlnyl 
55 group, 2-pyrimldinyi group, 4-pyrimidinyi group, 5-pyrimidlnyl group, pyrazinyl group, 2-furyl group, 3-furyl group. 
2-thlenyl group, 3-thlenyl group, 1-pyrrolyl group. 2-pyrrolyl group. 3-pyrrolyl group, Hmldazolyl group, 2-lmldazoIyl 
group, 4-lmidazolyl group, 1 -pyrazolyl group, 3-pyrazolyl group, 4-pyrazolyl group, 5-pyrazolyl group, 2-oxazolyl group. 
4-oxazolyl group. 3-l80xazolyl group. 4-lsoxazolyl group, S-isoxazolyl group. 2-thiazotyl group, 4-thiazolyl group, 5-thi- 
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azolyl group. 3-lsothiazolyl group, 4-lsothiazolyI group, S-isothiazolyl group, 1,2.3-tria2ol-1-yl group. 1 .2,3-tria2oM-yl 
group. 1.2.3-tria20l-5-yl group, 1,2.4-triazo|.1-yl group, 1 .2,4-tria20l-3-yl group, 1 .2,4-trla2oI-5-yl group. i1:tetra20lyl 
group, 5-tetrazolyl group, 1 ,2,6-thiadiazoI-3-yl group, 1 -indolyl group, 2-inclolyt group, 3-lndolyl group and the like 
[00141 Examples of the halogen atom represented by R2 Include, for example, fluorine atom, chlorine atom, bromine 
atom, and Iodine atom. Examples of the amino group which may have one or two substituents that is represented by 
R2 include, for example, amino group, methylamino group, ethylamino group, n-propylamino group, isopropylamino 
group, cyclopropylamino group, cyclobutylamino group, cyclopentylamino group, cyclohexylamino group, dimethylami- 
no group, diethylamino group, aniiino group, pyridylamino group, 4-pyrldylmethylamlno group, benzylamtno group, p- 
methoxybenzylamlno group, dibenzylamino group and the like. Examples of the cyclic amino group represented by R2 
include, for example, 1-aziridinyl group, l-azetidinyl group, liayrrolidinyl group, piperidino group, l-piperazinyl group, 
hexahydro-IH-azepin-l-yl group, hexahydro-1H-1.4-dlazepin-1-yl group, morpholino group, 4-thiomorpholinyl group 
and the like. 

[0015] Examples of the homocyclic or heterocyclic ring represented by ring A in the aforementioned general formulas 
(I) and (II) include, for example, benzene ring, cyclopentene ring, cyclohexene ring, cycloheptene ring, cyclooctene 
ring, cycloheptadiene ring, thiophene ring, furan ring, pyridine ring, pyraztne ring, pyn-ole ring, thiazole ring, oxazole 
ring, azepine ring and the like. Examples of the alkyi group which may be substituted on the homocyclte or heterocyclk; 
ring include, for example, methyl group, ethyl group, n-propyl group, isopropyl group, n-butyl group, isobutyl group, 
sec-butyl group, tert-butyl group, n-pentyl group, isopentyl group, neopentyl group, n-hexyl group and the like. Exam- 
ples of the alkoxyl group which may be substituted on the said ring include, for example, methoxy group, ethoxy group, 
n-propoxy group, isopropoxy group, n-butoxy group, Isobutoxy group, sec-butoxy group, tert-butoxy group, n-pentyioxy 
group, isopentyloxy group, neopentyloxy group, n-hexyloky group and the like. Examples of the halogen atom whteh 
may be substituted on the said ring include, for example, fluorine atom, chlorine atom, bromine atom, and iodine atom. 
The number and kind of these substituents.are not particulariy limited, arid when two or more substituents exist, they 
may be the same or different 

[0016] In the aforementk>ned general fomnula (I), the saturated nitrogen-containing heterocyclte group represented 
by R3 means a saturated nitrogen-containing heterocyclic group whteh has one or more nitrogen atoms as ring-con- 
stituting atom(s), and which may further have one or more oxygen atoms or sulfur atoms as ring-constituting atoms. 
Examples Include 1 -aziridinyl group, 2-azjridlnyl group, 1 -azetldlnyl group, 2-azetldinyl group, 3-azetWinyl group. 1 -pyr- 
rolidinyl group, 2-pynDlidinyl group, 3-pyrrolldlnyl group, pyrazolidlnyl group, imidazoHdInyt group, piperidino group. 
2-piperidyl group. 3-piperidyl group. 4-plperidyl group, 1 -piperazlnyl group, 2iDiperazinyl group, hexahydro-1 H-azeptn- 
1-yl group. hexahydro-1H-azepln-2-yl group, hexahydro-1H-azepln-3-yl group, hexahydro-1 H-azepln-4-yl group, hex- 
ahydro-1H-1.4-diazepln-1-yl group, hexahydro-1H-1,4-dia2epin-2-yl group. hexahydro-1H-1,4-diazepin-6-yl group. 
hexahydro-1 H-1 ,4-dlazepin-6-yl group, 2-morpholinyl group, 3-morpholinyl group, morpholino group, 2-thiomorpholinyi 
group, 3-thiomorphollnyl group, 4-thlomorphollnyl group, 3-lsoxazolldlnyl group, 3-isothlazolldlnyl group, 1,2,3-triazo- 
!idin-4.yl group, 1 ,2,4-triazolldin-3-yl group, 1 ,2,6-thladlazolln-3-yl group andthe Hke. and preferred groups include, for 
example, 3-piperidyl group, 4i3iperidyl group. 1 -piperazinyl group, 2-piperazinyl group, 3-pyrroHdlnyl group, 2-azetidinyl 
group, 3-azetidlnyl group. 2-mofphollnyl group. 2-thlomofpholinyl group and the like. 

[0017] In the aforementloniBd general formula (II). examples of the alkanoyi group which may be substituted that Is 
represented by include, for example, fomiyl group, acetyl group, propionyl group, n-butyryl group, Isobutyiyl group, 
valeryl group, isovaleryl group, pivaloyi group, fluoroacetyl group, difluoroacetyl group, trifiuoroacetyl group, chloro- 
acetyl group, dichloroacetyl group, trichioroacetyl group andthe like. Examples of the alkoxycarbonyl group represent- 
ed by R* include, for example, methoxycarbonyi group, ethoxycarbonyl group, n-propoxycarbonyl group, isopropoxy- 
cartonyl group, n-butoxycariaonyl group, isobutoxycartjonyl group, sec-butoxycarbonyf group, tert-butoxycarbonyl 
group, n-pentyloxycarbonyl group, n-hexyloxycarbonyl group and the like. Examples of the thlocaibamoyl group whteh 
may be substituted that is represented by R* include, for example, thtocarbamoyi group, methylthiocarbamoyi group, 
ethylthiocarbamoyi group, n-propylthlocartjamoyi group, isopropyithlocarbamoyi group, n-butylthibcarbamoyi group. ' 
isobutylthiocarbamcyt group, sec-butylthlocarbamoyi group, tert-butylthlocarbamoyi group and the like. Examples of 
the aikanesulfonyi group represented by R^ Include, for example, methariesutfonyl group, ethanesulfonyl group, n- 
propanesulfonyl group, n-butanesulfonyl group and the like. 

[0018] In the present specifteation, with respect to the substituting/binding position of the terms "the aryl group', "the 
homocyclic or heterocycfic ring" and "saturated nitrogen-containing heterocyclte group", the terms herein used encom- 
pass any groups in their meanings which may substitute/bind at any position on a substitutabie/bondabte element 
among ring-constituting atoms, so teng as the substituting/binding position is not particulariy limited, as some examples 
are shown above. 

[0019] In the aforementioned general formulas (I) and (II) of the present invention, when certain functional groups 
are refen-ed to as "whteh may be substituted" or "which may have substltutents," the substituent may be any group so 
long as It can substitute on the functional groups. The number and kind of the substituent are not partteularty limited, 
and when two or more substituents exist, they n\ay be the same or different. Examples Include halogen atoms such 
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as fluorine atom, chlorine atom, and bromine atom; hydroxyl group; alkyi groups such as methyl group, ethyl group, 
n-propyl group, Isopropyl group, n-butyl group. Isobutyl group, sec-butyl group, tert-butyl group, n-pentyl group, teo- 
oentyl group neopentyl group, and n^exyl group; trtfluoromethyl group; aryl groups such as phenyl group, naphthyl 
qroup and pyridyl group; alkoxyl groups such as methoxy group, ethoxy group, n-propoxy group, isopropoxy group, 

5 n-butoxy group. Isobutoxy group, sec-buloxy group, and tert-butoxy group; aryloxy groups such as phenoxy group; 
amino groups which may be substituted such as amino group, methylamino group, ethylamlno group, ni)ropylamlno 
group isopropylamino group, cyclop ropylamino group, cyclobutylamino group, cycippentylamlno group, cyclohexy- 
lamino group dimethylamino group, dlethylamlno group, anilino group, pyridylamlno group, benzylamino group, diben- 
zylamlno group acetylamino group, trlfluoroacetyiamino group, tert-butoxycarbonylamino group, benzyloxycarbo- 

10 nvlamino group, benzhydrylamino group, and triphenylmethylamino group; f ormyl group; ajkanoyl groups such as acetyl 
group propionyl group, n-butyryl group, isobutyryl group, valeryl group. Isovaleryl group, pivaloylg 
group' difluoroacetyl group, trifluoroacetyl group, chloroacetyl group, dichloroacetyl group, and trfchloroacetyl group; 
alkoxycarbonyl groups such as methoxycarbonyl group, ethoxycarbonyl group, n^ropoxycarbonyl group, isopropox- 
vcarbonyl group, n-butoxycarbonyl group. Isobutcxycarbonyl group, sec-butoxycarbonyl group, tert-butoxycarbonyl 

15 group n-pentyloxycarbonyl group, and n-hexyloxycarbonyl group; benzyloxycarbonyl group; carbamoyl group; alkyl- 
carbamoyl groups such as methylcarbamoyi group, ethytearbamoyi group, n-propylcarbamoyi group, isopropylcar- 
bamoyl group, n-butylcarbamoyl group, isobutylcarbamoyl group, sec-butytearbamoyl group, and tert-butytearbamoyi 
group- thlocarbamoyl group; alkylthlocarbamoyi groups such as methylthiocarbamoyi group, ethytthiocarbamoyl group, 
n-propylthiocarbamoyi group, isopropylthlocarbamoyi group, n-butylthlocarbamoyi group, IsobutytthlocarbamoyI 

20 group sec^utylthiocarbamoyl group, and tert-butytthioc^rbamoyl group; amWlno group; alkyllhte groups such asmeth- 
yithio group; alkanesulflnyl groups such as methanesuttlnyl group; alkanesultonyl groups such as methanesulfonyl 
group othanesulfonyl group, n-propanesutfonyl group, and n-butanesulfonyl group; arylsulfonyl groups such as p- 
loluenesulfonyl group, p-methoxybenzenesulfonyl group, and p-fluorobenzenesuftonyl group; aralkyi groups such as 
benzyl group, naphthyl group, pyrldylmethyl group, furfuryl group, and triphenylmethyl group; nitro group; cyano group; 

25 sulfamoyi group; oxo group; hydroxylmino group; alkoxyimino groups such as methoxylmino group, ethoxyimino group, 
n-propoxyimino group, and isopropoxyimino group; ethylenedloxy group and the like. 

[00201 The compounds represented by the aforementioned general formulas (1) and (10 of the present Invention can 
be converted Into salts, preferably, phamiacologteally acceptable salts. If desired; or free bases can be generated from 
the resulting salts. ^ ^ . ♦ 

30 [0021] Examples of the salts, preferably, the pharmacologically acceptable salts, of the compounds represented by 
the aforementioned general formulas (I) and (II) of the present Invention Include add-addltlon salts, for example, salts 
with mineral acids such as hydrochloric acid, hydrobromto acid, hydrolodic acid, nitric acid, sulfuric acid, and phosphoric 
acid- and salts with organic acids such as acetic acid, propionic acid, butyric acid, fonnte acid, valenc acid, maleic acid, 
fumaric acid, citric acid, oxalic acid, malic acid, succinic add, lactic acid, methanesulfonte acid, ethanesulfonte add. 

33 benzenesulfonte add, p-toluenesulfonlc add. mandellc add. 1 0<amphorsulfonlc add, tartaric add. stearic add. glu- 
conic acid, nicotinic acid, trifluoroacetic acid, and benzote add. 

100221 Among the compounds represented by the aforementioned general formulas (I) and (II) of the present Inven- 
tion, optteal Isomers may exist for compounds having asymmetric carbons. These optteal active compounds and mix- 
tures thereof fall within the scope of the present invention. 
40 [00231 TTie compounds represented by the aforementioned genieral formulas (1) and (II) orthe salts thereof according 
to the present Invention can exist as any crystalline form depending on manufacturing conditions, or exist as any 
hydrate or solvate. These cfystalllne fomis, hydrates or solvates, and mixtures thereof fall within the scope of the 

present invention. , .. . ^ ^ u^^^^ 

[0024] Preferred compounds of the present Invention indude. for example, the foltowlng compounds and salts there- 
43 of; however, the present Invention Is not limited to these examples: 

(1 ) 4-chloro-1-{2-(4-plperidyl)ethylHH-lmldazo[4.6-c]quinollne; 

(2) 4.8-dtehloro-1 -I2-(4-plperidyl)ethyll-1 H-lmklazo[4,5-clquinollne; 

(3) 4<hloro-8-methyl-1 -[2-{4-piperidyl)ethyn-1 H-imidazoI4.5-c]quinollne; 
50 (4) 4-chloro-8-methoxy-1 -{2-{4i)lperidyl)ethyl]-1 H-lmldazo(4.5-cIqulnoHne; 

(5) 4-chloro-2-phenyH -{2 -(4-plperidyl)ethyll-1 H-imida2o(4.5^1quinoline; 

(6) 4,8-dichloro-2-phenyl-1 -{2-(4-piperidyl)ethyll-1 H-imidazo[4,5-clquinoUne; 

(7) 4K:hloro-8-methyl-2-phenyl-1 -[2-(4-piperidyl)ethyl]-1 H-lmWazo(4.5 -c]qulnoline; 

(8) 4-chloro-8-methoxy-2i3henyl-1 -[2-(4-plperidyl)ethyl]-1 H-lmidazo[4.5-cIqulnollne; 
55 (9) 4Krfiloro-H2-(4-piperidyl)ethy1l-2-trifluoromethyl-1 H-imidazo[4.5-clquinoline; 

(1 0) 4,8-dk:hloro-1 -[2-(4-plperidyOethyl]-2 -trtfluoromethyl-1 H-lmldazo[4,5-clqulnollne; 

(1 1 ) 4^hloro-8-methyl-1 -{2-(4-piperidyOethyll-2-trtfluoromethyl-1 H-lmidazo[4,6-clqulnollne; 

(12) 4H:hloro-8-methoxy-1 -{2-(4-piperidyl)ethyil-2-trifluoromethyH H-imidazo[4,5-clqulnollne; 
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{1 3) 4Krfiloro-2-(4-m6thylphenyl)-1 -[2-(4-plperidyOethyll-1 H-imldazo[4,5-clquinollne: 

(1 4) 4-chliDro-2-(4^6thoxyphenyl)-1 ^2-(4-plperidy^)ethylJ-1 H-lmlda2o[4.5-c]quinollne; , 

(1 5) 4-chloro-2-(4-fluorophenyl)-1 -[2-(4-plperidyl)ethyO-1 H-imlda20(4,5-clqulnollne; 

(16) 4-chloro-1 ^2 -(4-piporidyl)ethyl]-2-(4-trifluoromethylphenyl)-1 H-imidazo[4,6-c]qulnonne; 

(17) 4-chloro-2-(2-furyl).H2-{4.plperldyl)ethyih1H-imida20[4.5<lqulnolln 

(18) 4^hloro-1 -[2-(4-piperidyl)othylI-2-{2-thlenyO-1 H^mlda2o[4,5-c)qulnoline; 

(1 9) 4K:hlorD-2-(2-lmlda2olyl)-1 ^2-(4.piperidyOethyl]-1 H.lmidazo[4,5-c]quinoline; 

(20) 4-chloro-1 -[2-{4-piperidyl)ethyll.2-(2-thla2olyl)-1 H-lmlda2o[4.5-c]qulnoline: 

(21) 4-chIoro-2-(5-methyI-2-thienyl)-1 -[2-(4-plperidyl)ethyl)-1 H-imidazo[4.5-c]quinollne: 

(22) 4-chloro-1 -[2-(4-piperidyl)ethyq-2-{2-pyfrolyO-1H-imida2o(4,6-clquinoline; 

(23) 4-methyl-2-phenyl-1 -{2 -(4-piperidyl)ethylI-1 H-imida2ot4.5<]quino(ine; 

(24) 2-(4-fluorophenyl)-4^ethy|.H2-(4-piperldyl)emylh1H-lmlda20[4,5-c)quln^^ 

(25) 4-methyl-1 ^2-(4-piperidyl)ethyO-2-(4-trifluoromethylpheriyl)-1 H-imida2o(4,5-cJquinoIine; 

(26) 2-{2-fuiyl)-4-methyl-1-[2-(4i>lperidyl)Gthyl]-1H-lmlda2o[4.6-c]qulnoline: 

(27) 4-methyl-1 -{2-(4-piperidy()ethyI]-2-(2-thlenyl)-1 H-lmlda2o[4,5-cJquinollne; 

(28) 2-(2Hmida2olyl)-4-memyl-1 -[2-(4-piperidyl)ethyl]-1 H-lmidazo[4,6-c]qulnoline; 

(29) 4.fnethyl-1 -{2-(4-piperidy08thyl]-2-(2-thia2olyl)-1 H-imldazoI4.5-c]quino(ine; 

(30) 4-methyl-2-(3-methyl-2-thlenyl)-1 -[2-(4-piperidyl)cthylI-1 H-imlda2oC4.5-c]qulnoIlne; 

(31 ) 4-fnethyl-2-(5-methyl-2-thjenyl)-1 -[2-(4-piperidyl)ethyl]-1 H-imida2o[4.5-c]quinollne; 

(32) 4-methyl-H2-(4-piperidyl)ethyll.2-(2-pyrrolyl)-1 »;i-imida2o[4.5-cIquinoHne; 

(33) 4-methyl-2-(1 -methyl-2-pyiTolyl)-1 -{2-(4-plperidyl)ethylM H-imida20[4,5-c]qulnollne; 

(34) 4-ch!oro-6,7,8,9-totrahydro-2-phenyl-1 -{2-(4-pfperklyl)ethyll-1 H-lmlda2o[4,5-c]qulnollne; 

(35) 4K:hloro-67<lihydro-2i)henyl-1 ^2-(4-plpGridyl)emyl].1 H-lmidazo[5,4-d]cyd 

(36) 4-chloro-2-phenyl-1-[2-(4-plperidyl)ethy0-1H-lmlda2O[5,4-d]thleno-[3,2-b]pyridlne; 

(37) 4-chloro-2-phenyl-1 -[2-{3-plpertdyl)ethyl]-1 H-Imlda2o(4.5-c]quinolIne; 

(38) 4-chlorD.1 -[2-(2-morpholinyl)©thyll-2-phenyH HHmlda2o[4,5-clquinp!ine; 

(39) 4-chloro-2-phenyl-1 42-{1 -pIperazInyOethylJ-l H-imlda20(4,5-c)qulnollne; 

(40) 4,6,7,8.9-pentachloro-2-ethoxymethyl-1 -{2-(4.thlomorphoHnyOethy!J-1 H-imlda2o[4,5-clquinollne; 

(41 ) 4-chloro-e,7,8,9-tetrahydro-2-hydroxymethyl-1 -{2-(1 iDjperazinyl)ethyl]-1 H-imida20(5.4.-d]cycIohGpta[b]pyrid- 
ine; and 

(42) 4-chloro-2-(3-fnethyl-2-thlenyl)-1 -I2-(4-pipertdyl)ethyll-1 H-imida20[4,5-c]quinollne. 

[0025] The novel IH-imidazopyridine derivatives represented by the aforementioned general formula (I) or (II j ac- 
cording to the present invention can be prepared by various methods; however, the preparation methods of the com- 
pounds of the present Invention are not limited thereto. In the following preparation methods, specific explanations for 
the compounds represented by the aforementioned general formula (I) will be given, and it is obvious that these prep- 
aration methods Include the compounds represented by the aforementioned general fonnula (II). 
[0026] As the first synthetic method of the compounds of the present invention, the following synthetic method can 
be used in accordance with the method disclosed In Japanese Patent Unexamined Publication (KOKAI) No. Hei 
3-206078/1 991 or Tetrahedron, Vol. 51 , p. 581 3 (1 995): 
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wherein represents hydroxy! group or an alkyi group; R« represents chlorfne atom or an alkyi group; R^' has the 
same meaning as that defined for (except for hydroxyl group); and R^, m and ring A have the same meanings as 
those defined above. 

[00271 In S^eP ^ . the compound of the general f omiula (IV) can be obtained by attowing the compound represented 
by the general fomiula (III) to react with a nitrating agent such as concentrated nitric add and fuming nitric acid In the 
presence or absence of acetic acid, sulfuric acid or the lllce at a temperature ranging from 0»C to 200*C. 
[0028] In Step 2, the compound of the general formula (V) can be obtained by allowing the compound of the general 
formula (iV) to react with an appropriate chlorinating agent, for exampje. phosphorus oxychlorida, thionyl chloride, 
phosgene, oxalyl chloride, phosphorus pentachloride or the like, in the presence or absence of a solvent such as 
toluene at a temperature ranging from O'C to 200»C. 

[0029] In Step 3, the compound of the general formula (VII) can be obtained by reacting the amine represented by 
the general fomiula (VI) with the compound of the general fomiula (V) in a sohrent such as N.N-dimethylfomiamide 
and toluene In the presence or absence of a base such as trtethylamlne and potassium carbonate at a temperature 
ranging from -1 0*C to the reflux temperature of a solvent. 

[0030] In Step 4, the compound of the general formula (VIII) can be obtained by reducing the nitro group tn the 
compound of the general formula (VII) according to an appropriate reducing method, for example, catalytte reduction 
using a metal catalyst such as platinum, Raney ntekel, and pailadium/carbon; reduction using ntekel chloride and so- 
dium borohydride; reduction using iron powder and hydrochloric acid and the like. 

[0031] The reduction can be carried out in a solvent such as water, methanol, ethanol. and tetrahydrofuran. as well 
as a mixed solvent thereof, at a temperature ranging from 0*C to the reflux temperature of the solvent. 
[0032] In Step 5. the compound of the general fomiula (IX) can be obtained by reacting the compound of the general 
fomiula (VIII) with a compound represented by the following general fomiula (Xl), (XII) or (XIII): 



R' C(0R)3 



(XI) 



55 



R^'COX 



(XII) 
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(R^'C0)20 (Xlll) 

wherein R represents a lower alkyi group; X represents a halogen atom; R^* has the same meaning as that defined for 
^ R^ (except for hydroxy! group), 

in the presence or absence of a basic catalyst such as triethylamine, or an acid catalyst such as hydrochloric acid and 
p-toluenesulfonic acid, In the presence or absence of a solvent such as N,N-dimethylformamide, tetrahydrofuran, ac- 
etonitrile, xylene and toluene, at a temperature ranging from 0*C to 200*C. 

[0033] In Step 6, as a method In place of Step 5, the compound of the general formula (IX) can be obtained by 
10 reacting the compound of the general fonnula (VIII) with a compound represented by the following general fonnula 
(XIV): 
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R^'CHO (XIV) 

wherein R^' has the same meaning as that defined for R^ (except for hydroxyl group), in the presence of2,3-dlchlorD- 
5.6-dicyano-1,4-benzoquinone in a solvent such as acetonitrlle. 1,4-dioxane and tetrahydrofuran at a temperature 
ranging from 0*C to the reflux temperature of the sohrent. 

[0034] In Step 7. as a method in place of Step 5 or 6, the compound of the general fomiula (X) can be obtained by 
reacting the compound of the aforementioned general fqrmula (VI 11) with a compound represented by the following 
general formula (XV): 

R^COOH (XV) 

wherein R^* has the same meaning as that defined for R^ (except for hydroxyl group), in the presence or absence of 
an iacid catalyst such as hydrochloric acid and sulfuric acid, In the presence or absence of a solvent such as N.N- 
dimethylfonnamlde and toluene, at a temperature ranging from 0*C to 200'C. Moreover, when R^ represents hydroxyl 
group in the general fomiula (X), the compound of the general fomiuia (IX) can be obtained by carrying out chlorination 
in Step 8. 

[0035] The chlorination Is carried out by protecting the compound of the general f omnula (X), If desired, at the nitrogen 
atom not bound to the (CH2)„, group, that is adj»^ to the saturated nitrogen-containing heterocyclic group repre- 
sented by R3, with a protecting group such as aikanoyl groups in a conventional manner, then reacting with an appro- 
priate chlorinating agent, for example, phosphorus oxychloride, thionyl chloride, phosgene, oxalyl chloride, phosphoms 
pentachloride or the like in the presence or absence of a solvent such as toluene at a temperature ranging from 0*C 
to 200*'C, and further deprotecting in a conventional manner, if desired, to obtain the compound of the general formula 
(IX) wherein R® Is chlorine atom. 

[0036] In the second synthetic method of the compounds of the present Invention, the compound of the general 
formula (XVI): 




(XVD 

wherein R^, R^. m and ring A have the same meanings as those defined above, 

can be obtained by allowing the compound of the general fomiula (VIIQ to react together with triphosgerie in the pres- 
ence of a base such as triethylamine and potassium cart>onate in a solvent such as 1 ,2-dlchloroethane, 1 ,4-dloxane, 
tetrahydrofuran, N.N-dlmethytformamide and toluene at a temperature ranging from 0*C to the reflux temperature of 
a soh^ent 

[0037] In the third synthetic method of the compounds of the present invention, the compound of the general formula 
(XVII): 
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wherein Z represents an aromatic ring; the symbol "a" represents an integer of 1 or 2; and R^. R®, m and ring A have 
the same meanings as those defined above, can be obtained by carrying out suitable oxidation of the compound of 
the general formula (IX) which has an aryl group substituted with methytthio group as R^', after protecting, if desired, 
the nitrogen atom not bound to the (CH2)m group, that Is adjacent to the saturated nitrogen-containing heterocyclic 
15 group represented by R^, with a protecting group such as allcanoyi groups In a conventional manner, and further de- 
protecting in a conventional manner, if desired. 

[0038] The oxidation can be carried out in various manners according to the desired product. More specificaity, the 
preparation can be made, when the symbol "a" represents an Integer of 1, by reacting with an oxidizing agent, for 
example, chromic acid, hydrogen peroxide, m<hioroperbenzoic acid, sodium periodate, potassium periodate or the 
^ like, or when the syntbol *a* represents an integer of 2, vfWtt an oxidizing agent, for example, chromic acid, hydrogen 
peroxide, m-chtoropetbenzoic acid, osmium tetraoxide. ruthenium tetraoxlde or the like, In a solvent such as tetrahy- 
drofuran, 1.4-dloxane, 1 ,2-dlchloroethane, methanol, acetone, and water, as well as a mixed solvent thereof, at a 
temperature ranging from 0"C to the reflux temperature of a solvent. 

[0039] In the forth synthetic method of the compounds of tiie present invention, the compound of the general formula 
(I) wherein R^ Is hydroxy! group can be obtained by allowing a compound of tiie general formula (I) wherein R^ Is 
chlorine atom to react with water and an appropriate acid or base in a solvent at a temperature ranging from O^C to 
the reflux temperature of a sokent. Examples of the appropriate ecld Include, for example, organic acids such as formic 
acid, acette acid, and trifluoroacetic acid, and mineral acids such as hydrochloric acid, sulfuric add, and hydrobromk: 
acid. Examples of the appropriate base include, for example, hydroxides, carbonates and hydrogencarbonates of alkali 
30 metal such as sodium and potassium and of alkaline-earth metal such as magnesium and calcium and the like. Ex- 
amples of the solvent include, for example, alcohols such as methanol, ethanol and n-propanol, N.N-dlmethylforma- 
mkto, 1 ,4-dioxane, tetrahydrofuran and the like, and water-containing solvents thereof. 

[0040] In the fifth synthetic method of the compounds of the present invention, the compound of the general forrnula 
(I) wherein R^ Is fluorine atom, bromine atom or Iodine atom and R^ Is R^' can be obtained by allowing a compound 

S5 which is obtained by reacting ttie compound of the general fomiula (1) wherein R2 Is chlorine atom and R^ is R^' or 
wherein R2 is hydroxyl group and R'' is R^' witti trifluoromothanesulfonic anhydride, methanesutfonyl chloride or p- 
toiuenesutfonyl chloride to react with a metal hallde (e.g., potassium fluoride, sodium fluoride, lithium fluoride, potassium 
bromkje, sodium bromide, potassium lodkje, sodium iodide, etc.) In an aprotk: solvent such as dimethylsulfoxide, N, 
N-dimethytfonnamMe, and acetonltrile In the presence or absence of a phase-transfer catalyst such as tetraphenyl- 

40 phosphonlum bromide, hexadecyltributytphosphonium bromkle. and 1 8-crown-6 at a temperature ranging from 0*C to 
the reflux temperature of a solvent. 

[0041] In the sixth synthetic mettiod of the compounds of tiie present invention, the compound of the general fomriula 
(I), wherein R^ Is a saturated nitrogen-containing heterocyclk: group of which the nitrogen atom that is not bound to 
the adjacent (Chym group is deprotected. can be pbtained by subjecting the compound of the general fomnula (I), 
^ wherein R^ Is a saturated nitrogen-containing heterocyclic group having a protecting group such as alkanoyl groups, 
alkoxycarbonyl groups, benzyl group and trifluoromettiyl group on tiie nitrogen atom whch is not bound to tiie adjacent 
(CHj)^ group, to deprotectlon with an acM or alkali, or to catalytic reduction with a metal catalyst, according to the type 
of the protecting group of the nitrogen atom. 

[0042] The deprotectlon by using an acid or alkali can be carried out witti an appropriate acid or base in the presence 
50 or absence of a cation scavenger such as anisole and tiiioanisole in a solvent. Examples of tiie solvent used Include, 
for example, ethyl acetate, methylene chloride, 1 ,2-dlchloroettiane, 1 ,4-dloxane, methanol, ettianol, n-propanol, N,N- 
dlmethylfomnamkje, tetrahydrofuran, and water, as well as a mixed solvent thereof. Examples of the acid used include, 
for example, hydrochloric ackj. an ethyl acetate solution of hydrogen chloride, an ethanollc solution of hydrogen chlo- 
ride, sulfuric acid, hydrobromlc acid, trifluoroacetic acid, methanesulfonic acid, p-toluenesulfonk: acid, formic acid, 
S5 acetk: acid and the like. Examples of the base include, for example, hydroxides, carbonates and hydrogencartonatas 
of alkali metal such as sodium and potassium, and of alkaline-earth metal such as magnesium and calcium and the 
like. The reaction can be canled out at a temperature ranging from 0*C to the reflux temperature of a solvent 
[0043] The catalytte reductton can be earned out by using ah appropriate metal catalyst such as platinum, palladium/ 
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carbon, Raney nickel, Pearlman's reagent In water, an alcohol such' as methanol, ethanol and n-propanol, and acetic 
acid, as well as a mixed solvent thereof In the presence or absence of an acid such as hydrochloric acid at a temperature ■ 
ranging from room temperature to the reflux temperature of the solvent under a pressure ranging from normal pressure 
to200kg/cm2 

5 [0044] In the seventh synthetic method of the compounds of the present Invention, the compound of the general 
fomiula (1) wherein R2 is phenoxy group which may be substituted can be obtained by reacting the compound of the 
general fonnula (I) wherein R2 is chlorine atom with a phenol derivative which may be substituted in the presence of 
a base such as sodium hydroxide and potassium hydroxide In the presence or absence of a solvent such as N.N- 
dimethylfomiamide and toluene at a temperature ranging from Q*C to 200*C. 

10 [0045] In the eighth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 Is amino group can be obtained by subjecting the compound of the general formula (I) wherein R2 is 
phenoxy group which may be substituted, that is obtained by the seventh jsynthetic method, to reaction together with 
ammonium acetate in the presence or absence of a solvent such as N.N-dimethylfomnamide and toluene at a temper- 
ature ranging from 0*C to 200*C. 

15 [0046] in the ninth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 is amino group whteh may have one or two substltuents or a cyclic amino group whfch may be substituted 
can be obtained by subjecting the compound of the general fonmula (ij wherein R2 is chlorine atom to reaction together 
with an amine derivative whteh may have one or two substltuents or a cyclic amine derivative which may be substituted 
in the presence or absence of a base such as triethylamine. potassium carbonate and sodium hydride in the presence 

20 or absence of a solvent such as water, alcohols including methanol, ethanol and n-propanol. methylene chloride, 
1,2-dlchlroethane, N.N-dlmethylfonmamide. 1 ,4-dloxane, tetrahydrofuran and toluene at a temperature ranging from 
0*C to 200'C under normal pressure or a pressurized condition. 

[0047] In the tenth synthetic method of the compounds of the present invention, the compound of the general formula 
(I) wherein R2 is amino group can be obtained by subjecting the compound of the general fomiula (I) wherein R2 is 
benzyiamlho group, dibenzylamino group, or p-methoxybenzylamino group, which is obtained In the ninth synthotte 
method, to catalytk: reduction by using an appropriate metal catalyst, or by subjecting the compound of the general 
formula (I) wherein R* Is p-methoxybenzylamino group to deprotection using an add. 
[0048] The catalytic reduction can be carried out with a metal catalyst such as palladium/carbon and Peariman's 
reagent in a solvent such as alcohols including methanol and ethanol, and water, as well as a mixed solvent thereof 
30 at a temperature ranging from room temperature to the reflux temperature of a solvent in the presence or absence of 
an add such as hydrochloric acid, acetk: add and fomnk: acid. amnrK>nium fonnate, cydohexene, and cyclohexadiene 
under a jpressure ranging from normal pressure to 200 kgfarfi. The deprotection using an acid can be canied out with 
an add such as hydrochloric add, sulfuric acid, trifluoroacetic add and trifiuoromethanesulfonic add in a solvent such 
as alcohols Including methanol and ethanol, methylene chloride, 1 ,2-dichioroethane, 1,4-dloxane, tetrahydrofuran, 
35 toluene, and N.N-dlmethylfomiamide In the presence or absence of a cation scavenger such as anisole and thioanlsole 
at a temperature ranging from 0*C to the reflux temperature of a solvent. 

[0049] tn the eleventh syhthette method of the compounds of the present invention, the compound of the general 
fonmula (I) wherein R^ Is a saturated nitrogen-containing heterocydlc group which is substituted with oxo group can 
be obtained by reacting the compound of the general formula (1) wherein R3 is a saturated nitrogen-containing hete- 
*o rocydic group whteh is substituted with ethylenedloxy group, with an acid such as hydrochloric add, an ethyl acetate 
solution of hydrogen chloride, an ethanolic solution of hydrogen chloride, sulfuric add, hydrobromic add, trifluoroacette 
acid, p-toiuenesulfonte acid, formic acid and acetic acid in the presence or absence of a solvent such as ethyl acetate, 
methylene chloride, 1,4-dioxane, tetrahydrofuran, methanol, ethanol. n-propanol and N,N-dlmethylformamide, or a 
water-containing solvent thereof at a temperature ranging from 0*C to 200»C, 
4^ [0050] in the twelfth synthetic method of the compounds of the present invention, the compound of the general 
fonmula (I) wherein R3 is a saturated nitrogen-containing heterocydlc group which Is substituted with hydroxylmino 
group or an alkoxyimino group can be obtained by reacting the compound of the general fonmula (1) wherein R3 is a 
saturated nitrogen-containing heterocydte group which is substituted with oxo group, that is obtained by the eleventh 
synthetic mettiod, with a compound represented by ttie foltowing general formula (XVIII): 
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R^-O-NHj pCVill) 
wherein R^ represents hydrogen atom or an alkyl group, 

In the presence or absence of a base such as triethylamine, diisopropylethylamine, sodium carbonate, potassium 
carbonate, sodium hydrogencarbonate and sodium acetate in a solvent such as alcohols Including methanol, etiianol 
and n-propanoi, N,N-dimethytfomiamjde, 1 ,4-dioxane, tetrahydrofuran. and toluene at a temperature ranging from 0*C 
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to the reflux temperature of a solvent. 

[0051] In the thirteenth synthetic method of the compounds of the present Invention, the connpound of the general 
fomiula (I) wherein R2 is hydrogen atom can be olrtalned by subjecting the compound of the general fonnula (1) wherein 
r2 is chlorine atom to catalytic reduction using a metal catalyst such as platinum and palladlum/carbon in the presence 
or absence of an add such as hydrochloric acid and acetic acid In an alcohol solvent such as methanol and ethanol 
or a water-containing solvent thereof under nomial pressure at a temperature ranging from room temperature to the 
reflux temperature of a solvent 

[0052] In the fourteenth synthetic method of the compounds of the present Invention, the compound of the general 
fomiula (I), wherein is a saturated nitrogen-containing heterocyclic group having an appropriate substituent on the 
nitrogen atom which is not bound to the adjacent (CHg)^ group, can be obtained by reacting an appropriate reagent 
with the compound of the general fomiula (I) wherein R3 is a saturated nitrogen-containing heterocyclic group not 
having a protecting group on the nitrogen atom which is not bound to the adjacent {CHg)^ group 
[0053] The reaction can be earned out in the presence or absence of a solvent such as N.N-dlmethylfomiamlde, 
methylene chloride, tetrahydrofuran, toluene, pyridine, nitrobenzene. 1,2-dlchloroethane, 1 ,4-dloxane, methanol, eth- 
anol, n-propanol and water, as well as a mixed solvent thereof, In the presence or absence of a base such as triethyl- 
amine and potassium carbonate at a temperature ranging from O^C to 200»C. 

[0054] Examples of the appropriate reagent include, for example, alkyi halldes, triphenylmethyl chloride, benzyl chlo- 
ride, benzhydryl chloride, a mixture of formic acid and fonnalln, acetyl chloride, acetic anhydride, trtfluoroacetic anhy- 
dride, benzoyl chloride, benzyl chlorocariDonate, ethyl chiorocarbonate. di-tert-butyl dicarbonate, sodium cyanate, alkyI 
isocyanates, sodium thiocyanate, alkyi isothlocyanates, IH-pyrazole-l-carboxamidlne, methanesulfonyl chloride, p- 
toluenesulfonyl chloride, p-fluorobenzenesulfonyl chloride, urethanes, alkylurethanes, thiourethanes, alkylth- 
iourethanes and the like. 

[0055] In the fifteenth synthetic method of the compounds of the present invention, the compound of the general 
fomiula (I), wherein R3 is a saturated nitrogen-containing heterocyclic group substituted with an alkoxycarbonyl group 
or benzyloxycartonyl group on the nitrogen atom which Is not bound to the adjacent (CHjU Qroup. can be obtained - 
by reacting the compound of the general fomiula (I) wherein R^ is a saturated nitrogen-containing heterocyclic group 
substituted vwth an alkyI group or benzyl group on the nitrogen atom which is not bound to the adjacent (CH2)m growp 
with an aikyi chlorocarbonate or benzyl chlorocarbonate in the presence or absence of a solvent such as methylene 
chloride and toluene in the presence or absence of a base such as triethyiamine and potassium carbonate at a terr^- 
perature ranging from O'C to 200*C. 

[0056] Some of the compounds represented by the general fonnulas (III) to (Vlll) whk:h are starting materials or 
synthetic Intemiediales in the preparations of the compounds of the present Invention are known compounds, which 
are disclosed in, for example. Journal of Medfeinal Chemistry, Vol 18, p. 726 (1975); Vol, 33. p. 1880 (1990); and Vol. 
40, p. 1779 (1997): Intemattonal Patent Publication No. 97720820; European Patent Publication No. 223124 (1987) 
and the like, and can be prepared according to the method described therein, the preparations of some novel com- 
pounds will be described in reference examples. 

[0057] The medicaments which comprise as an active Ingredlentthe novel 1 H-lmldazopyridlne derivative represented 
by the aforementioned general fomiula (I) or (II) or a salt tiiereof are generally administered as oral preparations In the 
fomis of capsules, tablets, fine granules, granules, powders, syrups, dry syrups and the like, or as parenteral prepa- 
rattons In tiie forms of Injections, suppositories, eye drops, eye ointments, ear drops, nasal drops, dermal preparations, 
Inhalations and ttie like. These fonnulations can be manufactured according to conventional methods by addition of 
phamiacologically and pharmaceutically acceptable additives. For example, in ttie oral preparations and suppositories, 
pharmaceutical Ingredients may be used such as exclpients such as lactose. 0-mannitol, com starch, and crystalline 
cellulose; disintegrators such as carboxymethylcellulose and cariroxymetiiylcellulose catelum; binders such as hydrox- 
ypropyksellulose. hydroxypropylmettiyteellulose. and polyvinytpyrrolidone; lubricants such as magnesium stearate and 
laky, coating agents such as hydroxypropylmethylcellulose, sucrose, and titanium oxide; bases such as polyethylene 
glycol and hard fat and the like. In Injections, or eye or ear drops and the like, phannaceutteal ingredients may be used 
such as solubinzers or solublllzing aids whteh may constitute aqueous preparations or those dissolved upon use such 
as distilled water for Injection. physiologk:al saline, and propylene glycol; pH modifiera such as inorganic or organks 
acids or bases; Isotonteities such as sodium chloride, glucose, and glycerin; stablllzere and the like; and In eye ointments 
and dermal preparations, phamiaceutteal Ingredients which are suitable for ointments, creams and patches such as 
white vaseline, macrogols. glycerin, and cotton clotti. 

[0058] A dose of the compounds of the present Invention to a patient under therapeutk: treatment Is generally from 
about 0.1 to 1 .000 mg in oral administration, and from about 0.01 to 600 mg In parenteral administration for an adult, 
whteh may depend on the symptoms of the patient. The aforementioned dose can be adrrilnistered once a day or 
several times a day as divided portions. However, It Is desirable ttiat the aforementioned dose may suitably be.Increased 
or decreased according to a purpose of a tiierapeutic or preventive treatment, part or type of a disease, and the age 
or symptoms of a patient. 
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Examples 

[0059] Ttie present Invention will be explained by referring to Reference Examples and Working Examples However, 
the scope of the present invention is not limited to these examples. 
5 [0060] The abbreviations in the tables have the following meanings: Ph, phenyl; Bn , benzyl; Boc, tert-butoxycarbonyl; 
Ac, acetyl; Ms, methanesutfonyl; Ts. p-toluenesulfonyt; Me, methyl; Et. ethyl; n-Bu. n-butyl. 

Reference example 1 

10 Ethyl N-thphenylmethyi'4-piperidinecarfooxylate 

[0061] To a soiution of 76 5 g of ethyl isonipecotate and 81 ,5 ml of triethylamine In 750 ml of methylene chloride, 
1 49 g of triphenylmethyl chloride divided in three portions was added portionwise at room temperature, and the mixture 
was stln-ed for 1 6 hours. The reaction mixture was added with water and extracted with methylene chloride, the extract 
13 was washedsuccessivety with water and saturated brine, and dried, and then the solvent was evaporated. The resulting 
brown liquid was added with diisopropyl ether, and the precipitated crystals were collected by filtration and washed 
with diisopropyl ether to give 1 84 g of pale yellow crystals. Recrystalllzation from ethanol gave colorless prisms having 
the meltlrig point of from 147.5 to 148.5*C. 



20 


Elemental analysis for,C27H2gN02 




Calculated % 


C. 81.17; 


H,7.32; 


N. 3.51 




Found % 


C, 81.19; 


H. 7.22; 


N, 3.44 



23 Reference exarhple 2 



N-Triphenylmethyi-4-plperidlnemethanol 

[0062] To a suspension of 10.6 g of lithium aluminium hydride in 300 ml of dried tetriahydrofuran, a solution of 112 g 
30 of ethyl N-trtphenylmethyl-4-plperidlne-carboxylate In 400 ml of dried tetrahydrofuran was added dropwise under lce< 
cooling, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with 
a mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under Ice-cooling. An insoluble matter was 
filtered off and washed with tetrahydrofuran. The filtrates were combined and concentrated to give a coloriess solid. 
The coloriess solid was washed with methanol to give 84.2 g of coloriess crystals. Recrystaliization from methanol 
33 gave coloriess crystals having the melting point of from 92 to 99.5*C. 





Elemental analysis for C25H27NO 




Calculated % 


C. 83.99; 


H, 7.61; 


N, 3.92 


40 


Pound % 


C, 83.79; 


H, 7.74; 


N. 3.94 



[0063] In accordance with the method of Reference example 2. the compound of Reference example 3 was obtained. 
Reference example 3 

43 

N-Triphenylmethyi-4-plperidlneethanol 
[0064] 

30 Appearance: coloriess liquid 

NMR spectrum 5 (CDClajppm: 1.28(1H,brB), 1.3e(2H.brB), 1 .45-1 .58(4H,m), 1.67(2H,d. J=12H2), 3.05(2H,br8), 
3.74(2H,l.J=:6H2). 7.14(3H,t.J=7.5H2), 7.24{6H,t,J=7.5H2). 7.48(6H,brB) 
IR spectrum v (llq.)cm-^ : 341 6 
Mass spectrum m/z: 371 (M-^) 

55 
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Reference example 4 

(N-Triphenylmethyl-4-piperidyf)methyl methanesulfonate 

5 [0065] To a solution of 84.0 g of N-trlphenylmethyH-plperidlnemethanol and 36.2 ml of triethylamine in 420 ml of 
dried tetrahydrofuran, 1 8 3 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the mixture was 
stirred at room temperature for 5 5 hours. The reaction mixture was added with water and extracted with diethyl ether 
The extract was washed successively with water and saturated brine, and dried, and then the soK/ent was evaporated. 
The resulting residue was added with a mixture of isopropanol and methanol, and the precipitated crystals were col- 

10 lected by filtration and washed with methanol to gwe 90 4 g of colorless crystals. Recrystaliization from a mixture of 
methylene chloride and methanol gave colorless prisms having the melting point of from 129.5 to 134*C. 



Elemental analysis for C26H29NO3S 


Calculated % 
Found % 


C. 71 69; 
C, 71 68; 


H. 6.71; 
H, 6.47; 


N. 3.22 
N. 3.19 



[0066] In accordance with the method of Reference example 4, the compound of Reference example 5 was obtained. 
20 Reference example 5 ^ 
2-(N-Triphenylmethyl-4-plperidyl)ethylmethanesulfonate 
[0067] 

25 

Appearance: coloriess crystals 

Recrystallizatlon sohrent: methanol • diethyl ether . 

mp:111.5-114»C 



30 


Elemental analysis for C27lH3^N03S 




Calculated % 


C. 72.13; 


H, 6.95; 


N, 3.12 




Found % 


C. 72.03; 


H. 7.12; 


N, 3.14 



Reference example 6 



4-A2ldomethyl-N-triphenylmethylpiperidine 

[0068] A suspension of 60 0 g of (N-triphenyimethyM*piperidyl)m6thyl methanesulfonate and 1 7.9 g of sodium azide 
^ in 300 ml of dried N.N-dimethyl-fonnamlde was stirred at 70*C for 17 hours. After the reaction, an insoluble matter 
was filtered off and the filtrate was concentrated. The resulting residue was added with water and extracted with ethyl 
acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent was 
evaporated. The resulting solid was washed successively with ethanol and n-hexane to give 42.6 g of coloriess crystals. 
Recrystallizatlon from a mixture of methanol and diethyl ether gave coloriess crystals having the melting point of from 
^ 103,5to105.5»C. 





Elemental analysis for C2SH26N4 




Calculated % 


C, 78.50; 


H.6.8S; 


N. 14.65 


50 


Found % 


C. 78.45; 


H. 6.74; 


N. 14.82 



Reference example 7 

tert-Butyl 2-(2-azidoethyi)-1 -piperidinecari)oxylate 

55 

[0069] To a solution of 46.7 g of tert-butyl 2-(2-hydroxyethyl)-1-piperidlne-carboxyIate and 31 .3 ml of triethylamine 
in 300 mi of dried tetrahydrofuran, 1 5.8 ml of methanesulfonyl chloride was added dropwise under ice-cooling, and the 
mixture was stirred at room temperature for 2 hours. The reaction mixture was added with water and extracted with 
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diethyl ether The extract was washed successively with water and' saturated brine, and dried, and then the solvent 
was evaporated. The resulting solid was washed with n-heptane to give 54.4 g of colorless crystals. And then, 22.9 g 
of sodium azide and 220 ml of N.N-dimethylformannide were added to the resulting crystals, and the mixture was stirred 
at 70*C for 4 hours. Afterthe reaction, an insoluble matter was filtered off and the filtrate was concentrated. The resulting 
5 residue was added with water and extracted with ethyl acetate. The extract was washed successively with water and 
saturated brine, end dried, and then the solvent was evaporated to give 43 2 g of a yellow liquid 

NIVIR spectrum 6 (DMSO-dgjppm: 1. 20-1. 32(1 H,m),1.40(9H,s).1 .48-1 .58(5H,m),1. 60-1 .68(1 H,m),1. 88-1. 96(1 H, 
m),2 71-2 78(1H,ni),3.2a(2H,t,J=6.5H2).3 80-3.86(1 H,m),4,1 9-4.25(1 H.m) 
10 IB spectrum v (llq )cm-h 2104,1 692 

Reference example 8 

4-0x0-1 •piperidineacetonitrlie 

f J 

[0070] A suspension of 25.0 g of 4-piperldinone monohydrochloride monohydrate, 11 .5 mi of chlorbacetonitriie and 
57 0 ml of diisopropylethylamlne in 250 ml of tetrahydrofuran was reftuxed for 10 hours. After the reaction, an Insoluble 
matterwas filtered off. The filtrate was added with saturated aqueous sodium hydrogencarbonate solution and extracted 
with a mixture of ethyl acetate and methanol (10:1). The extract was dried, and the solvent was evaporated to give 
20 brown crystals. The crystals were washed with a mixture of ethyl acetate and n*heptane to gh^e 15.7 g of pale brown 
crystals / 

NMR spectrum 6 (CDCyppm: 2.53(4H.t.J=6H2),2 91(4H,t,J=6Hz),3 66(2H,s) 
IR spectrum v (KBr)cm-^: 2232,1714 
2s Mass spectrum m/z: 1d8(M'*-) 

[0071] In accordance with the method of Reference example 8, the compound of Reference example 9 was obtalnisd. 

Reference example 9 

30 

4-(tert-Butoxycertonylamino)-1-piperidlneacetonitnle 
[0072] 

^ Appearance: cploriess needles 

Recrystallization solvent: methanol 
mp:147-148»C 



40 


Elemental analysis for 0^2^21*^02 




Calculated % 


C, 60.23; 


H. 8,84; 


N, 17,56 




Found % 


C, 60.08; 


H. 8.63; 


N. 17^55 



Reference example 10 



N-Triphenyimethyl-4-pipertdlneacetonltriie 

[0073] A suspension of 90.4 g of (N-triphenylmethyM-piperidy1]methyl methanesulfonate, 3.50 g of potassium iodide 
and 20.3 g of sodium cyanide in 400 ml of dried dimethytsu If oxide was stln-ed at 90*C for 5 hours. The reaction mixture 
^ was added with water and extracted with ethyl acetate. The extract was washed successively with water and saturated 
brine, and dried, and the soK^ent was evaporated to give a yellow liquid. The liquid was added with methanol, and the 
precipitated crystals were collected by filtration and washed with methanol to give 70.0 g of coloriess crystals. Recrys- 
tallization from a mixture of methylene chloride and methanol gave coloriess ctystals having the melting point of from 

138 to 139*0. 

53 . 
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Elemental analysis forCa8H2BN2 


Calculated % 
Found % 


C,85 21: 
C.B5 35: 


H. 7.15: 
H, 7.26; 


N. 7.64 
N, 7.62 



[0074] In accordance with the method of Reference example 1 0. the compounds of Reference examples 1 1 through 
13 were obtained 



Reference 
example 




PhysioaJ properties 
(Recrystallization solvent) 


11 


PhsCN"^ 


eolorfess crystals <MeOH-€tsO) 

iiip.158^160J% 

Qomsntal analysis -for CtyHaNs 

Calod. X: C. 85^; H. 7.42; H. 129 

t 

Found %: C. 85^1; H. 7Ji2: K 7^ 


12 




colorless prisms Oso-PrjO-n-Heiiitane) 
mp,48-49t; 

BemMfitai analysis for CislW^Os 
Calod %: C. S4^6; H. 8 J9; N, 12.48 
Found S: C, 64D1; H. 924; N. 12.35 


13 




oolorlsss crystsls (Iso-PrjO) 
mp.88-80% 

Qomsntal analysia for C,iH|sNsOa 
Gated. %: C. 58.38; H. 8J»2; 12^38 
Fowid ft: C. 58.31; H, 8i)1; N. 12.37 



Reference example 14 
N-TriphenylmethyMi9lperMlneaoetic add 

[0075] A suspension of 21 .2 g of N4r1phenylmethyM-plperldlneacetonltrlIe, 1 27 ml of 10% aqueous sodium hydrox- 
ide solution and 312 ml of ethanol was refiuxed for 74 hours. The reaction mixture was neutralized with 10 % hydro- 
chloric acid under Ice-cooling, and then adjusted to pH 4-5 with 10% aqueous dtrlc acid solution. The precipitated 
crystals were collected by filtration, and washed successively with water and methanol to give 23.6 g of coioriess 
crystals. Recrystallization from a mixture of methanol and ethyl acetate gave coioriess needles having the melting point 
of from 1 97 to 209*C (decomposition). 



Elenwntal analysis for C2BH27NO2 


Calculated % 
Found % 


C. 81.01; 
C. 80.65; 


H,7.06; 
H, 7.17; 


N. 3.63 
N, 3.70 
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Reference example 15 

Ethyl N-triphenylmethyl-4'piperldineacetate 

5 [00761 A suspension of 23,6 g of N-trlphenylmethyl-4-piperidineacetlc acid, 1 6.9 g of potassium c^ftonate and 5.0 
ml of ethy! bromide In 230 ml of dried N,N-dlmethylfomiamlde was stirred at 90»C for 5 hours. After cooling, the reaction 
mixture was added with water and ethyl acetate, and the precipitated crystals were collected by filtration and washed 
with water to give 20.6 g of colorless crystals. Recrystallizatlon from a mixture of methanol and tetrahydrofuran gave 
colorless crystals having the melting point of from 1 65 to 1 66*C 

10 



Elemental analysis for C28H31NO2 


Calculated % 
Found % 


C, 81.32; 
C, 81.08; 


H, 7.56; 
H, 7.69; 


N, 3.39 
N, 3.43 



13 

Reference example 16 
4.4-Ethylenedioxy-1-plpendineacetonitrile 

20 [0077] A solution of 1 0.0 g of 4-oxo-1-pjperidineacetonltrile, 22.6 g of ethylene glycol and 0.62 g of anhydrous p- 
toluenesutfonlc acid in 1 00 ml of toluene was refluxed for 6' hours with Dean-stark dehydrating apparatus After cooling, 
the reaction mixture was added with saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl 
acetate. The extract was dried, and the solvent was evaporated to give a pale brown liquid. The resulting liquid was 
purified by alumina column chromatography using ethyl acetate - n-heptane (1 :3) as an eluting solvent to give 12.8 g 

25 of a colorless liquid. 

NMR spectrum 5 (CDCl3)ppm : 1 .78(4H,t, J=6H2),2.e9(4H.t,J=6Hz),3.52(2H.s),3.96(4 H.s) 
IRspectaim v (llq.)an-i: 2230.1094 
Mass spectrum nVz: 182(M-^) 

30 

Reference exaimple 17 
4-Amlnomethyl-N-triphenylmethylplperldlne 

35 [0078] To a suspension of 4.70 g of lithium aluminium hydride In 250 ml of dried tetrahydrofuran, a solution of 47.7 
g of 4-a2idoniethyl-N-triphenylmethy!plperid1ne in 250 ml of dried tetrahydrofuran was added dropwise under ice-cool- 
ing, and the mixture was stirred at room temperature for 4 hours. The reaction mixture was added dropwise with a 
mixture of tetrahydrofuran and 10% aqueous sodium hydroxide solution under ice-cooling. An insoluble matter in the 
mixture was filtered off, and washed with tetrahydrofuran. The filtrate and the washings were combined and concen- 

40 trated to give 48.1 g of a coloriess liquid. 

NMR spectmm 5 (CDCyppm: 1.14(1H.brs).1.36(2H,br8),1.48(2H,qd.J=5.2.5Hz),1.68 (2H,d.J=:11.5Hz),2.59{2H, 
d,J=6H2).3 10(2H,br8).7 14{3H.t,J=7.5H2),7.25(eH.t.J=7.5Hz ).7.47(6H.bre) 
IR spectrum v (liq.)cm*i: 3056,3028 
45 High resolution mass spectaim: Analysis for C2sH2aN2 

Calculated m/^: 356.2252 
Found m/^: 356.2250 

50 Reference exannple 18 

4-(2-Aminoethyl)-N-triphenylmethylplperidlne 

[0079] To a suspension of 21 .7 g of lithium aluminium hydride In 300 ml of dried tetrahydrofuran, a solution of 28.1 
55 g of concentrated sulfuric add In 1 00 ml of dried tetrahydrofuran was added dropwise under ice-coollng. and the mixture 
was stirred for 30 minutes. And then, a solution of 70.0 g of N-triphenylmethyM-piperidlneacetonltrile in 300 ml of dried 
tetrahydrofuran was added dropwise to the mixture under ice-cooling, and the mixture was stirred at room temperature 
for 6 hours. The reaction mixture was added dropwise with a mixture of tetrahydrofuran and 10% aqueous sodum 
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hydroxide solution under Ice^ollng, An insoluble matter In the miiture was filtered off and the filtrate was wnce^^^ 
tited The resulting residue was added with water and extracted with ethyl acetate The extract was washed with 
saturated brine, and dried, and the solvent was evaporated to give 71 4 g of a colorless liquid 

NMR spectrum 5 (CDCUppm: 1.1 8(1 H.brs).1.35(2H.brs).1.40(2H.q.J=7.5H2).1. 48(2 H.qd.J=11 5 3Hz).1.63{2H. 

d.J=11 .5HZ).2 67(2H.t.J=7 5Hz),3.05(2H.brs).7.14(3H.t.J=7. 6Hz)J.24{6H.t.J=7 SHz),7.47{6H.brs) 

IR spectrum v (liq )cm-">: 3060,3032 

High resolution mass spectrum: Analysis for C26H30N2 

Calculated m/z: 370.2409 
Found m/z: 370.2400 

[00801 in accordance with the method of Reference example 1 8. the compound of Reference example 19 was ob- 
tained. . ' 

Reference example 1 9 

4-(3-Amlnopropyl)-N-triphenylmothylpiperidine 

[0081] ' 
AoDearance* colorless liquid 

NSR8pectrum«{DMSO^le)ppm:0.95-1.05(1HM.1.19-1.35(6H,^^ 

2.47(2H,tJ=6.5Hz),2.93(2H.d.J=11.5Hz).7.15(3H.t.J=7.5H2).7^8(6H.t.J=7.SH2),7.38(6H.d.J=7.SH2) 
IR spectrum V (llq.)cm-i: 2972.2920 

Reference example 20 

teit-Butyl 2'(2-amlnoethy1)-1-piper1dinecarboxylate 

[00821 A suspension of 43.0 g of tert-butyl 2-(2-azidoethyl).1-plperidlneeart)Oxylate and 2.15 g of 5% Pa"adlum on 
carbon in 21 5 ml of methanol was catalytically hydrogenated at room temperature for 9 After the fe««ioMhe 
catalyst was filtered off. and the filtrate was concentrated to give 372 g of a colorless liqu d^ ^MR spertrum 5 (DMSO- 
lppm:1.20-1.30(1H.m).1.38(9H.s).1.45-1.S8(4H.m).1;72-1.82(1H.m).2.34-2.47(2H.m).2.65-2. 

j36H2),3.7M.8S(1H,m).4 13-4. 20(1 H,m) 
IR spectmm v (llq.)cm-': 2976.2936,1 692 

R^rence example 21 . 
H2-AmlnoethyO-4,4^ylenedloxypiperldlne 

[00831 A8U8pen8ionot12.7gof4.4^thylenedioxy.1i)iperidine8cetonltrile.1.3mlofRaneyn^^^^ 

methanollc solution of ammonia was catalytically hydrogenated at room temperature under 50 atm f or 20 hours. After 

re?oiSon.thecataly8.wa.fllt.,»doff.andthof«ralew« 

byalumina^olumnchmmatogrBphyEelutingeolventethylacetate 9of 
;S?JS!r5(0MSOHl.)ppm: 1.58(4HW=6Hz).2.37(2H.t.J=6.SHz).2.42(4H.t.J= 6Hz).2il7(2HW=6.SHz).3.a4 
(4H.8) 

IX'Taii'Sl^'i^fnilSiReferenceex^^^ 
25 were obtained. 
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Rafbronce 
axampie 




Physteal propeitias 


22 




coloriosa liquid 

NMR spactnim 6 (DMSO-<ia)ppm:l .02-1 .1 2(1 H^).1 
.1 8-1 .50(14H.m).1 53-1 .60(1 H^).1 .70-1.77(1 Hjn)X 
58(2H.tJ=75H2).2.75-2.83(1H.m).3.85-3.78(2H^) 
IR spectrum yQiqJ em'*-^980J!936J692 


23 




bluish crean liquid 

NMR spaetnm 8 (DMS0-d«)ppm:1 .40(9H,a}.1 .59-2. 

00(2H.in)^50-2.85(1H^);2.7S-2^0(1H,m}^.9O-3.S 

0(4H^}^.6a-3M(3»iin) 

(R tpactnim yQiqJ cm'^:1700 


24 




dark 'grsan liquid 

NMR spactrum S (CDGI,)ppm:1 .1 5(2H J>ra).l .45<9H. 
•).1.8&-2.0O(2H^)^.0O-2^am)X3O-2.5O(2H,m) 
.2.6O-L05(4*iniX3.4(>-3,eO(2am).4.46<1 H^) 
IR apactrum yCUqJ oih*^:3332,1882 


25 


Boe 


eoloriaas liquid 

NMR spaetnim 6 (DMSO-d,)ppRi:1.39(9H^),1.58"1 . 

66(lH.mXl.68-1JO(5KrnU.47(2H.t«l='7.5Hz)^13--3 

J22(2FMii)^B8-3.76(1liffl> 

IR spectnimlfQiqJ eiii"*:2972;!876.1698 

Spaoifio rotatian 

[at": -54-3* (c=0,1. DMSO) 



Reference example 26 



5,7*Dichloro-6-nltn}thieno[3,2-b]pyridlne 

[0085] A mixture of 24.8 g of 4,6-dlhydro-7-hydroxy-6-nitrothieno[3^-b]pyridine-5-one and 87 ml of phosphorus ox- 
ychloride was stirred at 60*C for 24 hours. The reaction solution was concentrated and the residue was dissolved In 
a mixture of methylene chloride and methanol (1 0:1), and then the solution was poured into water. An insoluble matter 
was filtered off, and the organic solvent layer was separated. Furthermore, the aqueous layer was extracted with a 
mixture of methylene chloride and methanol (10:1). The combined organic solvent layer was dried, and the solvent 
was evaporated to gh^e brown crystals. The resulting brown crystals were purified by silica gel column chromatography 
using ethyl acetate - n-hexane (1 :3) as an eluting solvent to give 10.6 g of pale brown crystals. Recrystalllzation from 
n-hexane gave pale brown crystals having the melting point of from 96 to 97'C. 

NMR spectrum 6 (CDCl3)ppm: 7.61 (1 H,d.J=6 5Hz),8.07(1 H,d,J=5.5Hz) 

IR spectrum v {KBr)cm*M 540.1 368 

Mass spectrum m/z : 248.250,252(M+.9:6:1 ) 

[0086] In accordance with the method of Reference example 26, the compounds of Reference examples 27 through 
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Rafarenoa 




Physioal propartiaa 


axampla 




(RacrysUIGzation solvanO 




CI 


pala brown oryatala 


27 




NMR 8paetnim^(ODCI,)ppni:7.87(1H.ddAJ=9^ 


. '^^^ . 


5Hz}.8i)6(1H.d.J^Hz}.B^4(1H^.J=2^Hz} 




CI 


brown erystala 


28 


1 


NMR spectrum d(DMSO-d,)ppm:2.a2(3H^X7.7 
8(1H.dd.J=9.2Hz)J^6(1H^,Js2Hz).8.05(1H.d.J= 

9Hz) 






paJe brown ctyw^kMt 


29 




i 

NMR apactnim d (COCIs)ppm:4.01 (3H3).7.42(1 H 




.d.J=2.5Hz}.7.5S(1H^J=8^Hz}.7^8(1»U.J:^ 




Hr) 






yallow oryatala Gao-PrOH) 






iiip.18^183% 


30 


OCX 


Bamanlal analyais far X^J^d^Hfi^ 






Calod. %: C, 39J7: H, U4: H. 17^ 
Found %: 0. 39.37; a 1i)2; N. 17^5 






paJa brown plataa &r-Haxana) 






nip.64-64.rC 


31 


OCX. 


Bamantal anafysia for QAGItHsOx 






Calod. X: C, 43.75; H. ZM; N. 11^ 
Found «: C. 43.77: H. 3J02: N. 11.44 






pala yoBew plataa (R-Hoxana) 






nnp.94.5-^53% 


32 




Bamantal analyaia for CtH«ClsNsOz 






Calod. %i C, 41.23; H, 2J59; H, 12J02 
Fotfid 1: C. 41.12: H. 2.84; N, 12.01 



Reference example 33 

2-Chloro-3-nltro-4H[2*(N-triphenylmethyl-4-piperidyl)ethylamlno]quinoiine 

[0087] To a solution of 22 6 g of 2,4-dtchloro-3-nltroqulnollne and 13.0 ml of triethylamlne In 60 ml of N.N-dimethyh 
fomTamlde, a solution of 23.0 g of 4-{2-amlnoethyl)-N-triphenylmethylplperidlne In 40 ml of N,N-dlmethylfomiamlde 
was added dropwiae with atining under ice-cooling. The mixture waa stirred at room temperature for 1 hour. The reaction 
mixture was added with ethyl acetate and water. The precipitated crystals were collected by filtration, and washed 
successively with ethyl acetate and diethyl ether to give 26.9 g of yellow crystals. Recrystailizatlon from a mixture of 
N.N-dimethytfonnamide and ethyl acetate gave yellow crystals having the melting point of from 223.5 to 231*0 (de- 
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composition). 



Etemental anatysis for C35lH33CiN402 


Caicuiated % 
Found % 


C, 72.84; 
C, 72.64; 


H, 5.76; 
H. 5.80; 


N, 9,71 
N. 9.82 



[0088] In accordance with the method of Reference example 33; the compounds of Reference examples 34 through 
60 were obtained. 
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Refervnca 
ox«fnp(e 


B 






Physical properti** 
\i\ouf yauuiizravn vwivvnw 


34 


CI 




2 


yellow crystals(CHxClxHso-PrsO) 
mp.1 96^1 90.5% (decomposition) 
Elemental analysts for O^JtitfiAJt^fi^ 
CaledJk C. 68.74; H. 5JZ7: N. 0.16 
round ku. Dq.4/. n» o.ji« n, v.io 


as 


H 




1 


yellow crystdt(MoOlf-tHF) 
nip^14^225% (dooompoaition] 
Qamantal analyaia for Ci«HaiCIN40i 
Calod.%: C. 72.52; H. 5 J5; N. 9.95 
Found 72.54; n» o.oz; N, 9412 


38 


H 




3 


yoflow orystalsQyieOH-iso-PrsO) 
mp,t76^183%(daoofnpoaition) 
Bemantai widyaia for CUHMCIN4O2 
CalodJL- C. 73.14; K 5J7; 11 9.48 

c«*.f*u4 n.' n M H Aa« M 0 ^a 
roiirKi /t3.M, n, Q.v^, n, 9.a« 


37 


H 




2 


yollow otyatalaOlaOH) 
Rip.12B^129J% 

Bemantai analyais for CnHtf CIN4O, 
CakdJK: C. 65i)1; 5.93; N. 13.19 
Found %: C. 84.96; H. 8X>3; N. 13.27 


38 


H 


xx 


0 


yallow cry8tals(AoOE0 
mp.190-20Z%(daeorapoaition) 
Bamantal miyaia for C|.H„CM40« 
CaledS: G. 56.09: H. 5.70: H. 13.77 
Foynd%: C. SBiM; H. 5.89; H. 13.77 




21 



EP1 104764A1 





Refbrenoa 


B 


W 


Physical propertias 


5 


axampla 


(Raonraftallizatiiin aolvont) 










yallow cryatalsCMaOH) 












to 


39 


CI 


CH 


Calcui Jb C 52 7A- M S^SS- Mil QA 
Fbundl: G 52 A1* H M 11 ft7 


15 








vaHoMriah oranca ervstaJs ^llanH) 
mD.185-iafi% 




40 


Ma 


CH 


Bftmontal analysis for Cal^CIN404 


SO 








Gaiod.1: C. 58.86; H. 9JSV. M. 12.48 








Founitt* ti 5A 79* H fi Itfl* M 19 'ta 












25 








rnn 1B2 5— lAA 


41 


MeO 


CH 


krfwisavfli««l miiwywci TVi ^^yri^wtrl^^j 

CalcdX- a 56^: H, li MJOS 
FauncflL C. 5e.90: H, 6^4; N. 12.05 


30 








yallaw eryaUls(AcOEt-Et(0) 










mp.157^1«l1C 




42 


H 


N 


Bamantal analyaia for OgJtinCmji}^ 


35 








CalciU: a 55.11; H. eDI; N. iej)7 

FoundX: C, 55.18; H, 6.10; N, 15,86 



40 



45 




55 
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Referonce 






Physical propartias 
(RaoryataWzation aetvairt) 


43 


CI 


-ex 


yallow ery«tala(Ae0EtH8o-Pr,0) 
119.133-134*0 

Elamantid analyaia for CtiH„CiN«0« 
CaledJb 0. 57^9; H. 62.9: M, 12.88 
FoumlX: 0. 57.99; H. 6.34; N. 12.85 


44 


Ma 




yallow oryatalaCEtOH) 
mp.138-t38.5*C 

Elamantal analyaia for Ca*^t,f*fii 
CalodA C, 83.75: H. 7 JO; M. 13.52 
FoundX: C. 83.70; H. 7.49; N. 13.44 


45 


CI 


■a 

Boc 


yallow naadlaa CAcOEt-ft-Haptana) 
mp.148.5-149t; 

Qamantal analyaia for CnH(7CIM404 
CaledJt: C. 57.99; H. 8.26: N. 12.88 
FouimH: C. 58J04: H. 8.27: H. 12J7 


46 


a 




yaHow «ryst*ta(iao-<»r,0) 
iiip.121-122j5% 

Qamantal analyais far CnHnCIN404 
CalcdJk C. 57.99: H. 6.28; N. 12.88 
FoundJk C. 58J04; H. 8J2; N. 12.82 


47 


01 




yallow priama CMaOH-fao-Pr,0) 
inp.155-157* 

Elamantal analyais for C»HaCIN,04 
GalodJb C. 55.11; H. 8J01: M, 18i)7 
Faundk: 0. 54.92; H. 5.89; M. 18.00 
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Refbronce 
axampia 






Physicai proportiM 
(Roorystairization solvont) 


48 


Ct 




yeJIow crystals (MaOH) 
mp.l76,5-177^\; 

Elamanta] analysis for C^HoCIN409 
CafcdA C. 54.98: H. 5.77; N, 12,82 
FoundX: C, 54.85; H, 5.78; N, 12.88 


49 


CI 




yallow naadles (AoOEt-tsir-Pr^O} 
inp,15<>-150,5% 

Elamanta! analysis for CnHadNsO^ 
CalodJk C, WM; H, 6JL7; N, 15.57 
, FoundX: C. 55.92: H. 8.19; N. 15.59 


50 


Mo 




yallow crystals (AoOEt) 
nip.1S1-151J% 

Elannantal analysis for CitH3i^4 
CalcdJL- a 61.52; H. 7.27; N, 18.31 
Fcund%: C, 81.33; H. 7.14; N. 18.29 


51 


Ci 




yaflow fina needlas (AcOEt-iso-PrsO) 
iiip,1 19.5-1 23% 

Elamantsl analyaia for C|«Hs,CIM404 • 
1/4H,0 

CalcdJt C. 54.41; H, 5.45; N. 14.10 
Found«: C. 54.60; H, 6.45; N, 14.18 



R»-{CHa)„ 
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Rsferaneo 
axamplo 




m 


Physical praparties 
(Racryvtallizction soiv«nt} 


52 




2 


yellow prisms (AoOEt-fi-Haptano) 
nip,121-l23*C 

Qometital analysis for Ct«HiBCIN40, 
Calcd.%: C. 54.78; H. 5.46; N. 15J7 
FoundX: C, 54.70; H. 551; N. 15J3 


53 




2 


yellow crystals (MsOH) 
mp.123-t24't: 

BemenUi analysts for C19H17CIN4O, 
Calcd.%: C. 53 JO; K 5il9: N. 16.64 
Found%: C, 53.44; H. 4.94; N. 16.60 


54 




3 


yellowish brown orystala (MaOH) 
fnp,163-164'C 

Bamentaf analysia for CicH|tCIN40i 
CdcdX C. 54.76; H, 5.46; N. 15 J7 
Fbuntf: a 54.79; H. 5^6; N. 15.95 


55 




2 


yallowiah brown crystals (MaOH) 
mpJ45-146lC 

Qamantal analysis for C|0H|,CIN4Os 
CalcdJL' C. 57,40; H, 5.72; N. 16.73 
Fbumft: C. 57^; H, 5.75; N. 16.74 


S« 




2 


ysRow crystals (iso-PrsO) 
mp.l02J-103*t: 

Elamantal analysia for C1SH17CIN4OS 
Calcdl: C. 56.16; H. 5.34; N. 17.47 
Founds: C. 56.14; H. 5J37; N. 17.41 
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Raferwice 
axampls 




Phystcal properties 
(Rserystallizatfon solvent) 


57 




yellow prisms Cso-^^zOTrr-Heptane) 
im>.96-96% 

Bemental analysis for C2oH»CIN404 
CalcdX- C. 57,07; H. 5.99; N, 13.31 
FoumO: S7M; H, 5.92; N. 13^6 

Specific rotation 

[a]o» : -97.3* (c=0.1. DM30) 


58 




paie yellow crystals OiiaOH) 
mpj 35-135.5% 

EJeifiental anaJyais for Cj^HtxClKfi^ 
CefodK: C. 57.46; H. 7.12; N. 12.76 
Foimd«: C. 57J33; H, 7.15; N, 12.74 


59 




red liquid 

NMR 8peotnim ff(DIISO-d«)ppin:0.98(2H.q.J 
si 2.5Hz),1 .2IH1 .30(1 H.fn).1 .41 (9H.s) 1 .59C2H. 
d.J=12.5Hz);!.04(2H^*n.J:=8Hz)^6a-2.72(4 
Kni}^.79(2HXJ=8Hz)J!J3(2H,t,J=8Hz),3.21(2 
H^.J==6.5Hz),3.89aH.d.J=12.5Hz).e.52(1H,tJ 

IR spectrum l^Olq.) cm'' :1 688,1526.1366 


60 




orsnge crystals Qso^rOH) 
mp.148.5-150% 

Bemental analysis for O^^HaCm^O^S 
CalodX' C, 51.75; H, 5.71; N. 12.71 
FoundX: C, 51.64: H. 5J0; N. 12.69 



Reference example 61 

3-Amino-2-chloro-4-[2-(N-ti1phenyfrnethyl-4-plperidyl)ethylamlno]quinollne 

[0089] To a solution of 6.56g of nickel chloride hexahydrate and 22 3 ml of methanol in 100 ml of tetrahydrofuran, 
2.09 g of sodium borohydrlde was added porttonwiae under Ice-cooling, and then a suspension of 31 .9 g of 2-chloro- 
3-nitro-4-(2-(N-triphenylmethyl-4-plperidyl)ethylamlno]quinollne In 300 ml of tetrahydrofuran was added to the mixture. 
Succeselvely, 8 36 g of sodium borohydride divided in four portions was added portlonwise, and the mixture was stired 
at room temperature for 1 hour. The reaction mixture was added with 50 mi of water and an Insoluble matter was filtered 
off. and then the extract was concentrated. The residue was added with water and extracted with ethyl acetate. The 
extract was washed successively with water and saturated brine, and dried, and then the solvent was evaporated. The 
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resulting pale green liquid was solidified with a mixture of ethyl acetate and dllsopropyl ether, and the aolld was washed 
successively with Isopropanol and dllsopropyl ether to give 20.1 g of pale green ciystate. Recrystalllzatlon from Iso- 
propanol gave pale green crystals having the nieltlng point of from 11 6 to 1 21 'C. 



5 . ^ 


Elemental analysis for C35H3SCIN4 




Calculated % 


C. 76.83; 


H. 6.46; 


N, 10 24 




Found % 


C, 76.74; 


H, 6.54; 


N. 1017 



[0090] In accordance with the method of Reference example 61 . the compounds of Reference examples 62 through 
88 were obtained. 



15 




20 I 



30 



35 



40 



45 



50 
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Roferanea 
oxampta 


B 




m 


PtiyaiGtl propartio9 
(RocrysUllizfltion solvenO 


62 


CI 




2 


colodest crysUla (EfcOH) 

Elemorital analysis for C„Hi4Cl2N4 
CalcdJt: C/ 72^8; H. 5.89; N. 9.03 
FoundX: 72.45; H. 6.17; H, 9^4 


63 


H 




1 


brown H^uiil 

NMR apaetnmitf(DMSO-il«)ppin:1^0-1.4$(3Hjii).1 

.49(2H.q,J=1 1 JIHz},1 .72(2HA^1 1 J5HzU.18(2H.tJ 

=7Hz),4.69(2H.8}^.09(1H.t.J=7Hz)J.14(3HXJ=75H 

z) J^7(6H;t^7iiHz}.7^7.45(8»iiii).7.66(1 

H2i.7-99(1H4J=8H2) 

IR speetrum vOioO om'^:3356,3056 


64 


H 




3 


oolortasa orystala Qair-Prt^) 
mp.149-158% 

Elamantal anaJyata for CiBHnCIN4 
CalcdJ: C, 77J0S; H, 8.85; K 9M 
Founds: C. 78J3; H. 8J1; N, 8.97 


6S 


H 




2 


brown Squid 

NMR apootrtima(CDC||}ppni:1.20--1^0(3H^},1.S0( 

2H.q.i^7.5Hz}J.88(2H,d^11Hz).1.94(2HX^11Hz}. 

2.88(2H^.J=11Hr)^.27<2H.q.J=7.5Hz),3.49(2H,a).3.7 

9(1H.t,J=7JHz}.4M(2H4>r8).7.20-7.35(5H^)J.46(1 

H,td,J=8,l^H2),7.48(lH.td.J=8.1^Hz).7.74(1H,dd,a= 

8 J .5Hz} J J9(1 J=8,f JHz} 

IR spactrum I^OlqJ om~*:33m) 

Maaa spactrum m/z:394^96(ir^:1) 
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Raferenca 
axsmpla 


B 


W 


m 


Physieai proportios 
(Reorystaifizatloii solvmiO 


66 


H 


CH 


0 


oolorleas erysUl* (AoOEt-iM^PrsO) 
mp,167-187JC 

EloriwnUl analysis for C,sH0ClN4Oz 
Calod.%: C. 60^; H. 6.69; N, 14^ 
PaunMzG fi047-H 6 83* N 14.81 


67 


a 


CH 


Z 


coloriess crystals Owor-PrJOi) 
mp,154-195J5% 

Elamsntal analysis far CnHaCliN^O, 
Calod.S: C, 57.40; H. 6.42: N. 12.75 
Foiinii%: C 57^1: H. 6^7: N. 12.69 


68 


Mo 


OH 


2 


eeioriess obstals Qso^sO) 
mp.12&-129.5% 

Elemsntal analysis for CBHtiCIN«Os 
CalodS: a 63i)7: H. 7.46; H. 13J37 
FoimdX: C 83j02: H. 736: N. 13^ 


69 


UeO 


CH 


2 


ooloriesa orystals Qsor-PrsO) 
mp.14a5-141lC 

Qement^ analysis for Cf^CMUCy^ 
CalcdJI: C, 60.75; H. 7.18; H. 12.88 
Fom6%: C/ 60.61; H, 7.17; N, 12.81 


70 


H 


N 


2 


brown Gqiad 

HUH apectnjmd(CDCyppm:1.14(2H.qd.J=12^lb),1.46- 

1.48(1 1H,m),1-50-1.70(5H^;t67eH.t^12Hz).3w40(2H.t. 

J=74IHx),4.07<3HJhrs).7J9(1H,dd.J=85,4.5Hz)3J29(1H^ 

Al=83;tHz)3.91(1H^.«l=43jM:) 

IR spfoothim iraiqj cm'«-^344^2ej694 

Mass spsotnim m/z:405,407ar^:1) 
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RefBrMice 






Phyvioal properties 




oxampio 








5 










10 


71 


CI 


• 


nip.115^116% 

uoinoiiSM ■■■■■yam iwr wif^^ Wf> 










oolorleee orystats QsiorpT^O) 


13 


72 


Me 




Elemental analysis for Cx2HttN40x 








OtHcdS: C. 68.72; K a^d; N. 14^ 


20 








PnuniM* aa as- M a as* m iaaa 










coioneas priama 












25 


73 


CI 


a 

Bo« 


mp.lOS-IIOlC 

Eiemental analysis for Cs,H»CIN40x 
Caled.%: C. S2^9: 7^ N. 13.B4 


30 








PmmfW- ^ ao 1 a- 14 T ao* ii 1 ^ ai 
rounm. OA.ie« n, /.^z* fi« i jjoi 










coioness oiystaia {^wor^rr^u) 


S3 


74 


CI 




fBpjIIW^iUO w 

FoundX: C, 82.11; H, 7^; N, 13.79 










oolorieaa priama (AcOEtHeo-PrtO) 


40 








mp,12fr-1285% 




75 


CI 


Elemantai andysia flor CioH»GlllbO, 








Calod.X: G, 59.18; H. aJ5; N. 17J2S 


45 








PoiindSk 0, 59.19: a 9J4; N, 17.15 



30 




30 
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Refbrenca 
example 






Physical properties 
(RscrystsJIization soivsnt) 


78 


CI 




iraen liquid 

NMR 8pectrumtf(CDCI,)ppm:1.47(9H.s).1J8( 

2H.q.J=8Hz)i.89<lH.bni)^J9(lHJ)r»)^.3a-3. 

40(1 H,ni).3.50-3.55(1 H,m).3.55-3.70(2H.in).3.7 

5-4.05(3H^).4J27(2Hi>ra).7.4a-7.50(2H^).7^ 

0(lH.d.J=73H2)JJO(tH.d.J=7JH2) 

IR spaetnjfnJ/QlqO cin~^:3356.16d6 . 

Mass spectrum ni/z:406,408(ir.3:1) 


77 


a 




brovm liquid 

KMR spectrum ff(CDGiOppm:1 .40-1 ^5(2H,m) 

.1.48{9H,s)Z0(H2J35(2H^)^15-2^5(2H.in)Z 

46(2H.tJ=5iHz)JU(H2J90(2H.m}.3.3S(mt.J= 

5^Hz}^.53(1HJbrs).4J4(1H^r9X4.48(1HJ>rs)J 

.40-7JI0(2H^.7^7.90(2liin) 

IR spectrum I^OlqJ cm~^:3358,1694 

Mass spectrum m/s41 9.421 (kr,3:1) 


78 


Me 


BocHN>^^^^\ 


grsen liquid 

NMR spectrum tf(C0CI«)ppm:1 .40-1 .60(2H^) 
.1.48<9H^)^i)Q-2.10(2H^)JM0-2-25(2am)^. 
46(2HXJ=5JHz)i84(3H.s).2.85-2J0(2H.m).3 
^5C2H.tJ=S5Hz)3.54(1HJ>rsX4,13<2H4>rs).4-4 
9(1HJbrs).7.39(iat,J=85Hr).7.44(1HXJ=8J5H 
i).7^9(1 H.d.J=6^Hx).731 (1 H,d.J=8.5H2) 
IR spectrum 2^ QiqJ cm'\-3352.1704 
Mass spectrum m/z:399(M^ 
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Referwnca 
example 




m 


Physioal propertiea 
(RQcrystallization sotvein) 


79 


Bee 


2 


eoloriess plcies (AoOEtHso-Pr^O) 
inp,104-105% 

Qemental analysis for CnH27ClN402 
Calod.%: C, 61.45; H, 6.96; N, 14.33 
FoundX: C. 61.4S; H. 6.81: N. 14.35 

Specific rotation 

Ia]o» : -20.9' (o=0.1. DMSO) 


80 


Ch 


2 


colcriesa crystals Gso^PrfO) 
mp,96J5-69\^ 

Bemental anafysis for C,^iBCiN40t 
CaUML%: 58J58; H, 6.39; H. 15.44 
FounA C. 58.30; a 6.67; K 15.30 


81 




2 


oofoHesa eryetals (AoOEt) 
09.120-128^: 

Qamontal analysis far CtiH2iCiN40 
CalcdJl: C. 59.90: H. 6.60; N. 17.48 
Founds: C. 59.71; H, 6JB7: N. 17.32 


82 




2 


ysliowlah brown liquid 

NMR spootnim d (CDCI,}ppm:2.49(2H.t,.>=5Hz);L50 
-2.60(4H,m)^a0-3.40aH^)^.7$-3.85<4H^).4.38(1 
HJ>rs).4.50(2H.brB).7.44(lH.td^.5JHz).7.48(1H.td 
.J=8.5.1Hz}J^80H,dd,J=8j6.1Hz).7.91(1H.dd.«l=8^. 
1Hz) 

IR spdctntm vQio.} cm**:3348 


83 




3 


yellowish brown liquid 

NMR 8paotrumA(C0CI,)ppm:f.89(2H^iiin.J=4Hz);2 
.4&-2.60(4lim);!J3(2HXJ='6Hz).3.30(2HXJ=8Hz}.3. 
78(4H.t. JM.5Hz).4J50(3H J>rs}.7.44<1 H.td^7.5,1 1^ 
.7.47(1 H.td. JS75.1 Hz}.7.83(1 »idd.J=7.5.1 Hz) J.9Q(1 
H.dd.J=7J,1Hz} 

IR speetrum vOlqJ Gin~*j3344 
Mass speetrum m/2:320.322(ir, 
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RafBrence 
example 




t^nysQai pTwpefiiiB9 


5 






pvenish brown liquid 

NMR spectrum d (CDCUppmzl .45-1.60(2H^).1 .60-1 .70 






Q 


(4H,m)a.35-2.80(4H^)Z39(2H,t*«Hz)^,37(2HXJ=5H 


10 


84 


2),4.31(1HJjreX4.87(2HJbre),7.44(IH.td.»*=7.1H2).7.47(lK 






td^7.1Hz).7J7(lH,dd.J=7.1Hz).7J4(1Hpdd.J=7.1Hz) 
IR epeotnim vQiqO cm''*:3432J340 


15 






Maes spectrum m/z:304^(|yr^:1) 








dsrk brown fiquld 








NM R spectrum d (CDCl^m:1ja-t .90(4H^U.57(2H.t 


20 






J=53Hz)^.60-2.70(4H.m),3.40(2H.tJ=5-5H2).4^7(3H4ira 




65 


} .7.43(1 litd.Js74;ZHz) J.4«(1 H.td. J^'?^ JtHz},7 J7(1 H,dd, 






J=7^2Hz),7Ja(1H^^7Ji^z} 


23 






IR speotrum cm-*:3436;3348 
Mass apeotnim m/z:290;t920r.3:1) 
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RftfvnBnee 
example 




Physical properties 
(RecfystalKzation solvent) 


86 




coloriess crystals (fso-PrxO) 
mp,130^131^'C 

Qemental analysts for C„HnCIN40x 
CalcdJfc C. 61.87; H. 8.13; N, 13.70 
FoundX: 6152; H. 8^9; N. 13.65 


87 




coloriess crystals 

(CICH,CH,CHso-Pr20) 

fiV.141.5-142^ 

Qemental analysis for C2oH,tClfl402 
Calcd.%: C, 60^2; ti 7,91: N, 14.19 
Foumn: C, 60.63; H. 7.60; 14.03 


88 


Otic 


srsy oryetala (AoOEt) 
mp,168-169lD 

Elemental analysis for CftH^CII^OxS 
CalcdJk C. 55.53; H. 6.62; N. 13.63 
Found!: C. 55^; a 6.87; N, 13.63 



Example 1 

4-Chloro-1 -[2-(N-triphenylmothyl-4-piperidyl)ethyl]-1 H-Imldazo[4,5-cJ-qulnoHne 

[0091] A solution of 1 9 9 g of 3-amlno-2-chlorowt-[2.(N4riphenylmethyMi}lpericlyl)-ethylamlnolqulnoline^ 24,1 ml of 
ethyl orthofomiate and 0.68 g of p-toluenesulfonic add monohydrate In 200 ml of toluene was refluxed for 6 hours. 
After cooling, the precipitated crystals were collected by filtration, and washed with diisopropyl ether to give 1 6.4 g of 
colorless crystals. Recrystalllzatlon from a mixture of methanol and tetrahydrofuran gave colorless crystals having the 
melting point of from 229 to 234.5»C (decomposition). 



Elemental analysis for C3el-l33CtN4 


Calculated % 
Found % 


C. 77.61; 

C, 77.50; 


H, 5,97; 
H, 5.98; 


N. 10.06 
N,9.95 



Exarr^le 2 

4-Chloro-2-trif luoromethyl-1 -(2-{N-tr1phenylmethyl-4-piperidyOethyl]-1 H-imida20(4,5-c]quinoline 

(00921 To a solution of 2,50 g of 3-amlno-2-chloro-4-[2-(N-tr1phenylmethyM.plperldyl)ethylamlno]quinollne and 0 76 
ml of triethylamtne in 60 ml of dried tetrahydrofuran, a solution of 0.63 ml of trtfluoroacetic anhydride In 40 ml of dried 
tetrahydrofuran was added dropwise under ice-cooling, and the mixture was stirred at room temperature for 2 hours. 
The solvent of the reaction mixture was evaporated, and the residue was added with water and saturated aqueous 
sodium hydrogencarbonate solution, and extracted with ethyl acetate. The extract was washed successively with water 
and saturated brine, and dried, and then the solvent was evaporated, A solution of 3.03 g of the resulting pale yellow 
solid and 0.30 g of p-toluenesulf onic acid monohydrate In 1 00 ml of toluene was refluxed for 20 hours. After the reaction, 
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the solvent was evaporated, and the residue was added with methanol and acetone. The precipitated crystals were 
rniiected bv filtration to Give 1 79 g of colorless crystals. 

b^ra) 4 75(2H^J=8.5H2).7V?7(3H.t>8H2)7.30(6H.t>8H^^ 
J=7.'s.2Hz).8.1 6(1 H.dd>75.2Hz ).e.34(1 H,dd.J»7.S^Hz) 

Examples 

tert-Butyl 4-p-{4^nethyl-2 -phenyl-1H-lmi<lazo[4.5Hc]qulnonn-1-yOettiyl)-i-p^^ 

r00931 A solution of 0.65 g of tert-butyl 4-t2-I{3^ino-2-fT»thylqulnolin-4-yDamlnoJ-ethyl)-1 -piperidlnecartjoxylate. 
0 29 g of benzaldehyde and 0.08 g of 2,3-dlchloro-5.6-dlcyano-1 .4-bonzoqulnone In 5 ml of tetrahydrofuran was stirred 
at room temperature for 3 days. The reaction mixture was added with saturated aqueous sodium hydrogoncarbonate 
solution and extracted with ethyl acetate. The extract was washed successlvety with saturated aqueous sodium hy- 
drogencartwnate solution and saturated brine, and dried, and the solvent was evaporated to give a reddish brown 
liquid The resulting liquid was purified by silica gel column chromatography using ethyl acetate - n-heptane (1 :1) as 
ane!utlng80lvent.andwashedwithdlisopropy«ethertogwe0.S5gofacolor1es8Solid. 
other gave colorless crystals having the molting point of from 1 46 to 1 465*0. 



Elemental analysis for C2gH34N402 


Calculated % 
Found % 


C. 74.01; 
C, 73.95; 


H.728; 
H,7.S4; 


N, 11.91 
N, 11.84 



[0094] In accordance with the rnethods of Examples 1 through 3. the compounds of Examples 4 through 72 were 
obtained. 




Example 


Rl 


B 


m 


Physical properties (Recrystalllzation solvent) 


4 


H 


H 


1 


colorless crystals (MeOH) 
mp,232-239*C (decomposition) 
Elemental analysis for C35H31CIN4 
Calcd.%: C. 77.40; H. 5.75; N. 10.32 
Found%: C. 77.35; H. 5.79; N. 10.19 


5 


Ph 


H 


1 


pale yellow crystals (AcOEt) 
mp,165-168'C (decomposition) 
Elemental analysis for C4iH3aCIN4 
Calcd.%: C, 79.53; H. 5.70; N. 9.05 
Found%: G. 79.29; H, 5.74; N. 9.05 


6 


H 


CI 


2 


colorless crystals (MeOH) 
mp,268-26B'C (decomposition) 
Elemental analysis for C36H32CI2N4 
Calcd.%: C. 73.09; H, 5.46; N. 9.47 
Found%: C, 73.15; H. 5.54; N, 9.41 



35 
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(continued) 



Example 




B 


m 


Physical properties (Recrystalllzatlon solvent) 


7 


Ph 


H 


2 


pale yellow crystals (CHgClj-EtOH) 
fnp,246.5-249*C 

Elemental analysis for C42H37CIN4 
Calcd.%: C, 79.66; H, 5.89; N, 8.85 
Found%: C, 79,66; H. 6.12; N. 8.71 


8 


Ph 


H 


3 


colorless crystals (AcOEt) 
mp,227.5-231*C (decomposition) 
Elemental analysis for C43H39CIN4-1/4H20 . 
Calcd.%: C. 79.24; H, 6.11 ; N. 8.60 
Found%: C. 79.26; H. 6.09; N, 6.55 



13 



20 




23 


Example 




B 


RA 


m 


Physical properties (Recrystalllzatlon solvent) 




9 


H 


H 


Bn 


2 


colorless crystals (AcOEt) mp.l 24.5-1 25*C Elemental analysis for 
C24H25CIN4 Calcd.%: C, 71,19; H, 6.22; N, 13.84 Found%: C. 71.22; H, 
5.97; N, 13.79 


30 


10 


Ph 


H 


Boc 


0 


colorless crystals (AcOEt-MeOH) mp.250-255*C (decomposition) 
Elemental analysis for C26H27CIN4O2 Calcd.%: C, 67.45; H. 5.88; N, 12.10 
Found%: C, 67.42; H, 5.88; N, 12.02 


35 


11 


H 


H 


Boc 


2- 


colorless crystals (AcOEt) mp.l 88-1 89*C Elemental analysis for 
C22H27CIN4O2 Calcd.%: C. 63.68; H, 6.56; K 13.50 Found%: C. 63.45; 
H. 6.60: N. 13.40 


40 


12 


Ph 


CI 


Boc 


2 


colorless crystals (AcOEt) mp.192-193"C Elemental analysis for 
C28H3oCl2N402 Calcd.%: C. 64.00; H, 5.75; N, 10.66 Found%: C, 64.04; 
H. 5.59; N. 10.61 


13 


Ph 


Me 


Boc 


2 


colorless crystals (AcOEt) mp,1 82.5-1 83.5*C Elemental analysis for 
C29H33C1N402 Calcd.%: C. 68.97; H, 6.59; N, 11 .09 Found%: C, 66.91; 
H, 6.41; N, 11.06 



45 



30 




36 
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Exmpia 


B 






Phyvioal ^portios . 


14 


MbO 




CH 


oolorl«M oryttate (AoOEt) ^ 

Bomental «n«lyais for CnHsCIN^O, 
CaJod.X: C. MM; H. 8^; N. 10.75 


16 


H 


-"a 


N 


ooIoHms erystaitt (MoOH) 
nip,225J*2275%(d«compo«ition) 
Elommital anaiyms for CnHaoCINsOs 
Caiod.S: C. 65^1; H. 6.16; N. 14^ 

FmitiiflL- C 6S^* H. 6^1- N 14^1 


16 


H 


•XX 


CH 


e^iortoaa eryatal«(AeCEen-Hoptano) 
mpjed-IBI^C 

Qomantal analyiia for C0H11CIM4OS 
CalodJk C. 68.49; H, 6.36; M. 11.41 

CmimjMC* Aft tit* U A 0?* il 11 ^T 


17 


H 


a 

Boo 


CH 


eoloriaaa crystals (AcOEt-mr-PrtO) 
fiV.154.5-156% 

Bemontal anatysis for CnHnClN40z 
Calcd.%: C. 68.48; K 6J6; H. 11.41 
Founds: C. 88.59: H. 6.15; R 11.38 


18 


H 




CH 


coloriasa crystals (AcOEt) 
mp.1663-167.5% 

Eismantal analysis for CnKnClN46, 
CdodJX: 0, 68.49: K 8^: N. 11.41 
Found%: C. 88.50; H. 6.43; N. 11.32 




37 
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Example 






Physical propartwa 
(Reotystallization soivvnO 


19 


CI 




cokMioss fine needla8(AcOEt) 
mp,186^187.5t: 

Qametital analysis for CxrHttCINsOj 
CaledJK: C. 85.91; H. 8.15; N. 14JS3 
Found%: C. 65^7; H, 8.31; 14.18 


20 


CI 




colodaaa cryatals (MaOH) 
mp J 95.5-1 96.5'C 

Elamantai analysia for Gx7H2tClN40, 
CalcdJL C. 65.78: H. 5^; N, 11.36 
^FoumlX: C. 85.73; H. 5J8; N. 11^38 


21 


CI 




odartaaa oryataia (AeOEt-iao^PrxO) 
nnp.191J5-192lC 

Elamantai analysia for (WVxCINbOz 
CalcdJk C. 88.46; H. 8.37; N, 13M 
Founds: C. 88.42; H. 8.33; N. 13.89 


22 


Me 




ooloriaaa cryatala CAcOEt-isv-PraO) 
fnp.184.&-185% 

Elamantai analysia for CgH^sNsOs 
OilodJk C, 71.72; H. 7.28; N, 14.42 
Founds C. 71.40; H» 7JZ4: 14.28 



38 
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Example 




R» 


m 


Physioal prbpeitias 
(RecrystallizKtion solvenO 


23 


Ph 




2 


colorlttu crystals (AeOEt-isor-PrsO) 
inp.185-188\; 

Elomantal analysis for CsHbCIN^O, 
Calod.%: a MM; H. 5.61; N. 12.48 
FourHft: C. 66.59; 5.63; H. 12.45 


24 


Ph 


"XX 


2 


odorless crystals (Iso-PrOH) 
mp.164^170% 

Elsmental analysis for CnHt3CfN40 
CalcdS: C, 67.89; H. 5.70; M, 13.77 
1 Foundfc C. 67.62; a 5.71: N. 13.83 


25 


Ph 




2 


pais ysllowish brown crystals (AcOEt) 

mp.182*183'C 

Elsmontal analy»s fmr 

CaH„Clll40-1/4H|0 
CaledJk C. 66.48; H, 5.45; 14.10 
Founds: C, 66.28: H. 5.50; H. 


26 


H 


Ox 


3 


pala brown orystals (AeOEt) 

mp,130J5-131^ 

Bsmontal analysis far C|7H|tClll40 
CalodJL G. 61.72: H. 5.79; N. 16.94 
Foundfc C. 61.72; H. 5.76; N. 18.90 


27 


Ph 


Ox 


3 


pals brown crystato (MaOH) 

mp,1835-184,5r: 

Bsmsntal analysis for CnHnCIN40 
Calod,%: C, 67.89; H, 5.70; N. 13.77 
Foundt: C. 67 J1; H. 5.68; N. 13.80 




39 
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Example 






m 


Physioal propertlas 
(Racrystalllzatlon solvent) 


28 


H 




2 


palo brown crystals (iso-PrxO) 

Eloniental analysis for Ci7H,gCIN4 
CalcdJt: C, 84.88; H. 6i)8; N, 17.80 
Found*: C. 84.83; H, 8.1 1; N. 17.72 


29 


Ph 




2 


palo brown crystals (MeOH) 
mp;228-227^ 

Bemental analysis for CnHoCIN4 
Calcd.«: 70.87; H, 5.93; N, 14J13 
Found*: C, 70.44; H, 5.98; M. 14J29 


30 


H 




2 


brown crystals 

NMR spectrum d(CDCl0ppm:1.8a-1.9O(4H^ 

)^.58-2J8<4H.in).3.14^3.22C2H.in).4.78-4.91(2 

H.in),7.68(1 H.t^e JHz).7.72(1H.t^^Hz}^.1 

3(1H3).&22(2H,d.J=8JHz) 

Mass spectrum m/z:300.3020yr^:1) 


31 


Ph 




2 


palo brown crystals (MoOH) 
mp.181-192% 

Qamontai analysis for Ct2Ht,CIN4 
Calcd.%: C. 70.11; H, 5.82; N. 14^7 
Found*: C, 70.00; H. 5,85; N, 14.88 



40 
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Exampl* 




Physical properties 
(Recrystailizstion solvent) 


32 


cOC. 


ooloiiess amorphous solid 

NMR spectrum d(DMSO-d«)ppm:0J9(3HJbrs}.1. 

320HJ>rsX1J8(2HJirs)^.13(1HJ>rB};Z.49<9H^).4 

.82-4.72(2H.m).7.eO-7.87(3H^).7J4-7.82(4H.m) 

,8.13(1H^J=8.1JHz)^.42{lH.d.,WHz) 

IR speetnim 1/ (ICBr)om'M690 

Mass spectrum m/z:476,478(M^^:1) 

Specific rotation 

Ca]o" : -W2* (c=0.1, DMSO) 


33 




colorless crystals (AcOEt) 
mp^l 5-2181D (decomposition) 
Qemental snslysis for CsiHnClN402 
CelcdJt: C. 6733: H. 7,13; N, 1 1.32 
Found%: C. 67,70; H, 7.17: M. 1 1^ 


34 




coloriess orysteis (MeOH-iso-PrOH) 
mp.lES-W'C 

Elemental analysis for C0HnCIN4Os 
CaledJk C, 67.42; K 631; N. 1 1.65 
Found%: C. 67.31; H. 6,66; N, 1137 


35 




brown crystala (AoOEt) 
mp.l 99-200% 

Elemental analysis for C|«H»CIN402S 
Cslcd3: C. 6233; H. 538; N. 11^7 
foMd%: C. 62.74; H. 533; N. 11.16 



BocN 




.41 
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Example 


R' 


Physical properties 
(IRecrystailization solvefit) 


36 


M« 


pale brown eryatais Qao-PrOH) 
mp^02-203*t 

Elemental anatyais for CuHxiCiH402 
Calc(LX: 64.40; a 6J1; 13i)6 
Found*: C. 64.39; H, 7.04; N. 12,95 


37 


rr-Bu 


colorlesa crystals (AcOEtHso-Pr^O) 
mp.1 59.5-1 60.5% 

Elemental analyais for C2tHMCIN402 
CalcdLS: C. 66^0; a 7.49; N. 11 J9 
Foundf: C. 66.16; H. 7J»; 11^ 


38 


, a 


ooloriaaa orystala Oao-PrOH) 
mp.174-175*C 

Elemental analysia for CBHy,CIM40t-1/4HtO 
Calod.%: C, 67JD5; H. 754; N. 11.17 
FoundX: %1M\ H. 7.47; K 10.92 


39 


Bn 


coloriesa crystals (AcOEt-isor-PraO) 
inpJ65-166.5% 

Elemental analysis for CBHnail40s 
CalcdJl: C, 68 J7: 659; N, 11i)9 
FoundS: C. 6853; K 6.72; H, 1059 


40 




colorless orystaJs (AoOEt) 

mp4K1 9-2205% (deoompoaition) 

Elemental analysis for C»HnCIM40s-1/4HaO 
CalcdJL C. 69.08; 6.47; N. 10.74 
Found%: C, 6925; K 6.41; N. 1059 




42 
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PhysiccI prepartim 

(RacrysUJIization solvont) 


41 




coloriass cryatala (MaOH) 
mp.137-142% 

Qamantal analyaia for CBHaCIN402-1/2HtO 
CaiodS: C, 67.76; H. 6.67; N, 10.90 
FaundS: C, 67.82; H. 6.40; N. 10J2 


42 




caloiiaaa oiystala (MaOH) 
inp,153^157% 

Elamantal anatyaia for C3»HaCtM40, 
Calodft: C. 66J5: H. 6.38: N. 10.75 
FoundS: C. 66.84; H. 6^; H, 10.78 


43 




oolorlaaa oryatala (AcOEt) 
mp.160-1611D 

Elamantal analysia for C2.HMClF1l40a-1/8H,0 
MadJX: C. 65.78; H, 5.96; N, 10J6 
FoundX: C. 65 J7; H, 5.67; M. 10.04 


44 


JX. 


oaloriMa fina naadlaa 

(AeOEt-ir-Haptana) 

ifip,180-182lC 

Elamantal analyaaa for CnHnCIFN40t 
CdcdJk C. MJn; H. 5.94; N, 11 ill 
FaiaidX: C. 68.10^ H. 5.71; N, 11J08 


45 




coloflaaa etyatala (AaOCt lao PttO) 
mp,120-129^ 

Bamantal analyaia for Ct|H»CIFN402 
CaledJl: C, 66.07; H. 5.94; N, 11.01 
FcunOk C. UM; ti 5.76; N, 11i>1 




EP1 104764A1 



Exampia 




Physioai propartias 
(Recrystallizatiofi solvant) 


46 






eolorisss crystals Cso-PrOH) 
iiip.199J-200t: 

Elamental analyais for C2sHt7CIF4M40a 
Calcd.%: C, 59.74; H. 4.83; N. 9.95 
Found%: C. 59.61; H, 4.89; N, 9.90 


47 


F 




eoloiiass oryatals GaoHM>H) 
mp^163-2175% 

Elamantal analyais for C2iH,tCIFsN402 
CalcdJI; C, 57.89; H. 4.51; N, 9.64 
Foi^nd%: C. 57 J8; H. 4.56; N. 9.62 


48 


JO 


3 


coloriasa eryatala (AoOEt) 
RIP.1995-200J1C 

Elafflantal analysia far C|,HmCINbOs 
Caled.S: 65^1; H, 6.15; N. 14.23 
FoimdV- C, 65.77; H. 5.99; N. 1 4^5 


48 




eoloriaaa piiama 
(AoOCt n llaptaiia) 
inp.182-183% 

Qamantal analyma for CsTHaoCINsOx 
Caiod.*: C, 65.91; H. 6.15; N. 14.23 
Founds: C. 65.95; H, 6J26: 14.24 


50 


JO 


coloiiaaa priaina(AcOEt) 
mpil3-214t: 

Qamantal wtalyaia for CnHtoCIMsOt 
Calcd.X: C, 65.91; H, 6.15; N, 14.23 
Found%: C. 65.87; a 6^; 14.23 




44 
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Exampls 


R' 


Physioal properties 
(Reerystallizfltion solvenO 


51 


XT"', 


odorissa oryatals (MeOH) 
mp.tTS-iaalC 

Elemental enalyeie for CaHaaN402S 
Celcd.X: C. MJ5: H. 6.19; N. 10.43 
Foiind%: 64.82; H, 6.45; N. 10.37 


52 




oolorlesa crystale QeoHPrOH) 
iiip,203*203.5% 

Bemental analysis for OtJiwfiXFJtiJ^^ 
Calod.%: C, 62^1; H. 5.41; N. 10.02 
FbumM: C. 62.24; 5.42; 9.90 


53 




colortsss crystals (AoOEt) 
nip^4^22rC 

QemeniaJ analysis for CMHwOfN^Os 
CalcdS: C. 72i>1; H. 6.22; 9J8 
FoundX: C. 72JQ2; K 6jn: N. 9.92 


54 




oolorless orystals Csor-PrOH) 
mp.197-198lC 

Elemental analysis for O^Jt\^CMiJ^ 
CaloiLX: C, 70i»; H. 6J)6: N. 9.61 
FounA: C. 69.83; H. 6j08; N. 9.58 


55 


9 


coloriess orystala (UeOH) 
mp.196.5-f9rt: 

Bemental analyala Ibr OsIIbCII^Oi 
Caled.X: C, 64.93; H, 6j06; N. 11.65 
Found!: C, 64JB3; K 6.27; H. 11.69 
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15 



20 
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Example 






Phyeioal properties 
(RecrvetaltizatioR solvent) 


56 


p 


Mo 


pale yellow crystals Qso-PrOH) 
mp,165^-166lC 

Qemontal analysis for CnHnH^O, 
CalcdJk C. 70,41; H. 7j00; K 12-16 
FoundX: G. 70J2: H. 7 19- N 12 13 


57 


p 


Ct 


eolofloss crystals (MeOH) 
mp.151^153lC 

Qemental analysis for CtgH»aN402S 
CalcdJfc C. 62^; H. 5,88; N. 1 1 ^7 
FoundX: C 62.77* H 6 01* N 1194 


58 


p 


Me 


pale yellow orystals Oso-PrOH) 
nip,iai5-1825t 

Qemontal analysis for C27HnN4b2S 
CalcdJt C, 68 JM; H, 6.77: N, 11,75 
FoundX: C 67^6' H 6^0- N 1 1 63 


59 


p 


CI 


ooloriMS orystals (AcOEt) 
inp.197-196lC 

Elomental analysts for C^Jti^CHH^IOtS 
CalccU: C, 60J29: H, 5.67; N. 14J06 
Founds: C. 59.98; H, 5^; N. 13^4 


60 


p 


Me 


colorless crystals (AoOEb-iso-PrtO) 
inp,191-193t: 

Elemental analysis for O^HtiNsOxS 
CalcdJk C. 65.38; H, 6,54; N. 14.66 
FoundX: 65.34; H, 6J»; N« 14.43 



50 



33 



Boon 




EP1 104764A1 



Exampl* 




Physical propsrtles 
(Recrystallizstion solvent) 


61 




yoliow amorphous solid 
NMRspoctnira dCCOCt^pm: 

.t.44(9IU).lJB»-lJ0<2H^Z55-2.82(2HjB04i»5(3 

a»).4.00-4.10(2H^).4.82(2H.tJ=7^H2).7i7-7^ 

2H.m).7.ei(1H4.J=7Hz).7.«7-7.71(3H.m)^.14(1H^. 

a=75H2)3-24(lH.d^7.5Hz) 

IR anaolniiii tf (KBrleni~*:1 892 

Msss speotnjm m/c4a8(ir) 


62 


T 


colorisss orystate (AoOEO 
mp.1 95-196% 

Bomsntal siMlysis for Zri^Jr^t^ 
fimXtiA 62.14* H. 5^1: N. 9.99 
FounA: C. 62J07; H. 5JZ5; N. 9.94 


63 




palo ysHow orystals (AoOEt) 

mp,199J5-200jrC 

BeiMiital analysis for CnHaNsOt 

f^m\mA%» t\ 71 ^1* H 7il5* N 14^ 

Founds: C. 71J37; H, 7,14; N. 14A3 


64 




ooiortass orystaJa OlsOHHso-PriO) 
nip,177.5-179% 

Bammtal miysis for K^^wF^^ 
CalodJ: a 66J90; H. 6.18; N. 10.40 
Found*: C. 66^9; H, 6.08; N. 10^7 


65 




palo brown crystala (AeOEt) 
mp.193-194X 

Bomontal anadysis for CdH»H|Os 
GalodS: C. 70^6; H. 7^4; N. 15J24 
Founds: C. 70J1; H. 7.16; N. 15.21 



45 




47 
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Example 


R' 




Fhysioal properties 

(Racrystallization solvent) 


66 




a 


colorleas crystals (EtOH) 
mp^40-24l1C(deoomposition) 
Bemental analyaia for GvHnCIHgOt 
CalcdJl: C, 62.43; H. 6JI8; H, 17.47 
Founds: C, 62.40; H, 6.02; N. 1751 


67 


"p 


Ma 


ooloriaas orystala (EtOH) 
mp^8.5-230% (decomposition} 
Bemental analysia for C^^H^O^ 
CalcdJk: 0, 67.80; H. 7.00; N, 18^5 
FoundX: C. 67.72; K 6^3; N. 18J24 


68 




Me 


bromi amorphous solid 

NMR spectrum *{CDCI,)ppm:l,10-1.2aC2H,m),1.4 

6(9H^)J.4O-1.60(3H.m).1.90-1.98C2H.m)^.60-2.70( 

2M.m).3J>4(3H^}^.86(3H^U.05-^.15(2H^).4.74(2 

HAa=^H2).6.30(lHAJ=ajHx).6.52(iad.J=2.5Hz).6. 

a8(1H3).7.60(1H.tJ=8H2).7.B7(lH,tJ=8H2)A16(1H. 

d^Hz)3^(1H.d.Js8Hz) 

IR speetnim V(KBr}cm'*:1688 

Mass spectrum m/z:473Qyr) 



BocN 




48 
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Example 






Phyeioal propeitiea 
(RaerystalHzation solvent) 


69 


R 

/ Me 


CI 


yellow amorphous soTkI 
NMRspeotnim d (CDa,}ppm: 
1i)5-1.15(2H,inXl.4l>-1^3H^X1.45{9H^),1^3-l^( 
2H.m)^^2(3H^)Z80-2.70(2H.fn),4.0C>-4.10ttHjnX4 .60 
-4.65(2H,m).7i)6(imj=5.5Hz)J^1(lH.d.J=5,5H2)7.6 
8-7.75(2H^).8.1 6(1 H.d.a=7^H2}3^4(1 Kd. J=75H2) 


70 


Me 


CI 


pale yeOow eryitals (EtOH) 
mp,192-193% 

Qemental anafysis for Cz7H,|CJN402S-5/4HsO 
Calcd3: C. 80.77; H, 6.33; N. 1050 
Found%: C. 60 J2; H. 6.08; N. 10.17 


71 




Me 


yellow amorphous solid 

NMR speotrum S (CDCl9)ppm: 

1i)2-1.08(2H.fflXl.44(9H,eXl.44r1^3H,mXl.8O-l.90( 

2am)^^1(3H^)^6O-2.7O(2lim)JJ06(3H,8).4iXH41l5( 

2H,m).459(2H.t.J=7.5Hz).7.08(1H.d.J=5.5H2)J.49(IHd. 

J=5.5Hz}.7.60'7.65(2am),8.14(1H,d.J=«Hz).8^3(iadJ 

=6Hz} 

IR speotrum If (KBr}om'*:1688 
Masa apectnim ni/z2490(lir) 


72 


Me 


Me 


pale yeHow orystala (AcOEt) 
mp.141-142'C 

Elemental analyaia for GxsHuN402S-1/4H20 
CalcdJ: a 67 J2; H, 7M; N. 11.31 
Foimdi: C. 67J6: K 9M: N. UJtS 



Example 73 

tert-Butyl 4-[2<(4-chloro-2-hydroxy-1 H-tmidazo[4,5-c]qulnolln-1 •yl)-ethyl]-1 -piperidinecarfooxylate 

[0095] To a solution of 0 60 g of tert-butyl 4-(2'<3-amlno-2K:hloro-4-^ulnotylamlno)<ethyl]-1-p4>eridlnecarboxytate 
and 0.44 g of triphoagene in 1 0 ml of 1 ,2-dichloroettiane. 0.41 ml of triethylamlne was added dropwise, and the mixture 
was stin-ed at room temperature for 1 hour. The reaction mixture was neutralized with saturated aqueous sodium 
hydrogencarbonate solution, and extracted with 1 ,2-dlchtoroethane. The extract was washed with saturated brine, and 
dried, and the solvent was evaporated. The residue was washed with dilsopropyl ether to give 0.57 g of colorless 
crystals. Reaystalllzation from 1 .2-dlchlorQethane gave colorless crystals having the melting point of from 222 to 
223*0 



Elemental analysis for C22H27CIN403 


Calculated % 
Found % 


0. 61.32; 
C, 61.15; 


H. 6.32; 
H. 6.34; 


N. 13.00 
N, 13.00 
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Example 74 

tert-Butyl 4-I2-[4-chtoro.2.(4-methanesulflnylphenyl)-l H.imidazo[4,5K:J-quinolin.1 -yljethylj-l -piperidinecarfooxylate 

[d0961 To a suspension of 0.63 g of lert-butyl 4-[2^4-ch|oro-2-(4-methylthlo-phenyO-1 H-imlda20[4.5<]qulnolln.l -yl] 
ethylj-l-plperidinecarboxylate In 18 ml of 1 .4-dloxane. a solution of 0.38 g of sodium periodate In 6 ml of water was 
added dropwise, and the mixture was stirred at 50'C for 13 hours. The reaction solution was concentrated, and the 
residue was purified by silica gel column chromatography using 1 .2-dlchloroethane « methanol (10:1) as an eiuting 
solvent to give 0 47 g of a colorless solid. Recrystaillzatlon from a mixture of isopropanol and water gave coloriess 
cfystals having the melting point of from 1 83 to 1 SO'C. 



Elemental analysis for C29H33CIN4O3S • IMHjO 


Calculated % 
Found % 


62.46; 
C. 62.33; 


H, 6.06; 
H.6.90; 


N. 10.05 
N, 9.91 



Example 75 

tert-Butyl 4-[2-[4<hloro-2^4-methanesulfonylphenyl)-1 H-imtdazo[4,5-cl-quinoIln-1 -yl]ethyl]-l -piperidlnecarboxylate 

[0097] To a solution of 0 40 g of tert-butyl 4-[2-[4-ch|oro-2-(4-methylthlophenyl).1H-imida2o[4,5 -c)qulnolln-1.yl] 
ethyll-1 -piperidlnecarboxylate in 20 ml of 1 ,2-dlchloroethane, 0.40 g of m-chloroperbenzolc acid was added portionwise 
little by little, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was neutralized with 
1 0% aqueous sodium hydroxide solution, and extracted with 1 .2-dlchlonaethane. "me extract was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and dried, and then the solvent was evaporated. The residue was 
washed with a mixture of diisopropyl ether and diethyl ether to give 0.42 g of colorless crystals, Recrystallizatlon from 
mettianol gave coloriess crystals having the melting point of from 1 49 to 1 56»C. 



Elemental analysis for C29H33CIN^04S • iMHgO 


Calculated % 
Found % 


C, 60.72; 
C, 60.72; 


H, 5.89; 
H. 5.81; 


N. 9.77 
N, 9.67 



Example 76 

4-Hydroxy-2-phenyH -p-(4i)iperidyl)ethyll-1 H-imida2o[4.5-c]qulnollne 

[0098] A solution of 871 mg of 4-chloro-2-phenyl-1 -t2-(4-piperidyl)ethyf]-1 H-imida20[4,S-clquinoKne and 2.5 ml of 6 
N hydrochloric acid in 8 ml of 1. 4-dloxane was refluxed for 3 hours. The reaction mixture was adjusted to pH 10 with 
10% aqueous sodium hydroxide solution, and added with potassium carbonate, and then extracted with 1,2-dlchlo- 
roethane. The extract was dried, and the solvent was evaporated. The resulting residue was washed with ethyl acetate 
to give 522 mg of pale brown ciystale. Recrystallization from methanol gave pale brown crystals having the melting 
point of from 242.5 to 244*C. 



Elemental analysis forC23H24N40 • IMHgO 


Calculated % 
Found % 


C, 73.28; 
C, 73.32; 


H, 6.65; 
H. 6,45; 


N, 14.86 
N. 14.77 



[0099] In accordance with the method of Example 76. the compounds of Examples 77 through 79 were obtained. 



50 



EP1 104764A1 



Exampto 


B 




m 


Physieal properties 
(Reorystallization solvent) 


77 


CI 




2 


coloriess crystals (MeOH) 
inp.269-280t^ (deoomposition) 
Elemental anaiyns for CmHsCIN^O 
CalcdX: 0, 68.48; H, 5^9; 13.31 
Found%: 08^2; 6i>7; N. 13^9 


78 


H 


XX 


1 


polorless crystals Diydrbehloride] 
NMR spectnim d (DMSO-dt)ppm: 
1 58(2H^.J=1 1 .5Hz),l J4(2H.d.J=1 ^JSHzi2A0-2Jl 
5(1H.mU.79(2H.q.J=1 1.5Hz),3Jt4(2H.d,J=1 1.5Hz}, 
454(2H.d. J=7^Hz} ,7.29(1 H.t %l=8Hz) J.49(1 HAJ= 
8Hz}.7 J0(1 H,tJ=SHz)3aXKlH J.J=8Hz}.8^1H^ 
)J44(1HJ>rsX8.95(1HJbr«Xl 1.82(1H^) 
m spectrum (KBr) cm-^ .3544,3228^692 
Mass apeotrum m/z:2820yr) 


79 


H 


-a 


1 


ooloriess crystals Diydroohioride] 
NMR spectnim 6 (DMSO-d«)ppm: 
1.85H.85(4H^),2.00-2.15(1Hjii).2.84(2H.q.^12H 
z),3.30(2HA«l=12Hz)A18(2Hjd^Hz).4^1(2lid. 
^7.5Hz).7.27(1H,tJ=85Hz).7,40-7.60(7H^).7.97 
(1H,d. J=8Hz).8.31(1 H^X10,63(1 Hi>rs}.1 1 .58(1 lis) 
mspeetrwi y (KBr) cm~*-.3416,1672 
Mass spectrum m/z:372(M*) 



Example 80 

tert-Butyl 4-{2-(4-phenoxy-1 H-imida20[4.5-clqulnoHn-1 -yl)ethyl]-1 -plperidlnecarboxylate 

[0100] A mixture of 4.46 g of tert-butyl 4-{2-(4-chloro-1 H-imlda2o[4,5-clquinolin-1 -yl)ethyl]-1 -piperidinecarboxylate, 
1 0.1 g of phenol and 1 :80g of potassium hydroxide was stirred at 1 20'C for 7 hours. The reaction mixture was adjusted 
to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed 
suocessfvely with 10% aqueoua aodium hydroxide solution and saturated brine, and dried, and then the solvent was 
evaporated to give a brown liquid. The resulting brown liquid was purified by silica gal column chromatography using 
ethyl acetata aa an etuting aolvent to give 3.59 g of a colorlesa aolid. Recryatalllzatlon from a mixture of ^hyl acetate 
and n-hexana gave ooiorleaa crystals having the melting point of from 130.5 to 132.5*0. 



Elementat analysis for C2aH32N403 


Calculated % 
Found % 


C. 71.16; 
C. 71.10; 


H. 6.83; 
H,7.10: 


N, 11.86 
N, 11.69 



[0101] In accordance with the method of Example 80, the compounds of Exanriples 81 through 87 were obtained. 
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5 




10 


Examplo 


R' 


R» 




Phymical properties 
(Reotystallization solvent} 


15 


81 


H 






coloHess crystals (MaOH) 

mpJ523-153^ 

Elemental analysts for CMH10N4O 
Calod.X: C. 77 J9; H. njS4; N. 12.1 1 
Found*: 78.00; H, 8J29; N, 12J)5 


20 
2S 


82 


H 




H 


coloHess orystals (AoOEt-iso-Pr^O) 
,mp.187-189^ 

uemental analysts lor QigHigNI^Oji 
Calcd-X: a 72.44; H. 8^; N. 1352 
FoundX: 0, 72.35; H. 8.28; N. 13.42 


30 


83 


H 




F 


odorless crystals (CHsClsHso-PrsO) 
nripJ08.5-208*t 

Bemental analysis for CbH2bFN402-1/8H,0 
CalodJfc C, 88.07; H, 5.85; N. 12.89 
Founds: C. 89.1 1 ; K 5.74; K 1 2,85 


33 


84 


Ph 




H 


colorless crystals (MeOtt-tso-PrjO) 
mp.205-2a7Jt 

Elemental analysis for C,iHioN402-1/2HzO 
CalcdJfc C. 74.53; H, 8^5; N. 11^1 
Founds: C. 14J52: H. 8.37: M. 11.10 


40 








J"! ^ b8 


45 








c 





50 
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Example 


R' 


R» 




Physical properties 
(Recrystalfization solvent) 


85 


H 


BocM'^ 


F 


Goloriess crystals (AcOEt-tr-Hexane) 

nipJ33^135.5t: 

Bamental analysis for C2tHi,FN40, 
Calc<«: C. 68.55: H, 8^7; N, 11.42 
Found%: C. 88.37: H. 6.47; N. 11.25 


86 


Ph 


-Ok 


H 


eolorissa crystals Gso-PrOH) 
mpJ07-208% 

Elemental analysis for C)4HmN40, 
Calcdil: C, 74.43; a 6.81; N. 10^1 
Fouma: C. 74^; H. 8.68; N. 10.14 


87 


H 




H 


pale purple crystals 

NMR spectrum 8 (DMSO-dg)ppm: 

1.64-1 .72(4H.m) A55-2.68(4H,ni)^ ^8(2Kt, J=7 

lb),4J0(2H.t»^7Hz).7.25-7.31(3Hjii).7.45-7.4 

8C2H,m).7.53-7.«)(2H^)J-72(1 H,d^7Hz)3^9 

(1HJ,J=7H2)3.37(1H^) 

Mass spectnim iii/z:3S8(ir) 



Example 88 

tert-Butyl 4-[2-(4-amino-1 H-rmidazo[4,5-c]quinonn-1 -yl)ethyl]-1 -piperidinecarboxylate 

[0102] A mixture of 4.40 g of tert-butyl 4-I2-(4-phenoxy-1 H-imida2o[4,5-chquinolin-1 -yf)ethyO-1 -piperidinecafboxy- 
late and 34 5 g of ammonium acetate was stirred at 140»C for 3 hours. The reaction mixture was added with water, 
adjusted to pH 9 with 10% aqueous sodium hydroxide solution, and extracted with methylene chloride. The extract 
was washed with sarurated brine, and dried, and then the solvent was evaporated. The resulting residue was purified 
by alumina column chromatography using methylene chloride - methanol (100:1 to 20:1) as elutlng soh/ents. and 
washed with dilsopropyl ether to give 1 .88 g of colortess crystals. Recrystalllzation from ethyl acetate gave colorless 
crystals having the melting point of from 1 93 to 1 93.5*C. 



Elemental analysis for C22H29N5O2 


Calculated % 
Found % 


C, 66.81; 
C. 66.93; 


H, 7.39; 
H, 7.48: 


N. 17.71 
N, 17.66 



[01031 In accoRtence vm the method of Example 88. the compounds of Examples 89 through 92 were obtained. 
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Example 




Physical properties 
(Recrystalllzstion solvent) 


89 




oolorless crystals (EtOH) 
mp,191.5-192t: 

QementaJ analysts for O^^^igjH^ 
CaicdJi: C, 74.77; H, 7.06; N. 18.17 
Founds: C, 74J7: H. 7.18: N. 18IM 


90 


-a 


GoloHess crystals (MeOH) 

inpjai31.&-232jrd 

Qemental analysis for C^Haf^O 
Calod.S: C, 67.83; H, 6.87; N. 20.76 
Found%: C. 87.46; H. 6.79; N. 20.63 


91 




colorless crystals (EtOH) 
mp.l 66-167^ 

Elemental analysis for Cf^H^Ox 
CalcdJL- C, 85.37; H. 6.86; N, 19.06 
Found%: C, 85.52; H. 6.76; N, 18.83 


92 




pale yellow crystals rfumarBtAl 

(DMF-iso-Pr,0> 

in».1 95-197% (decompontion) 

Elemental analysis for C,,H,aN,*C4H404- 

CalodJl: C. 57^0: H. 8.12: N. 16.88 
Found!: C. 57.20; H. 6.23; N. 18.53 



Example 93 

tert-Butyl 4-(2-(4-dimethylamlno-2-phonyl-1 H-imida2o[4.5-c]qulnolln-1 -yl)-othyl]-1 -piperidlnecarboxylate 

[0104] A mixture of 0.69 g of tert-butyl 4.[2-(4<hloro-2-phenyl-1H-lmlda2o(4.5<]-qulnolln-1-yOethylh1i)lpe^^ 
carboxylate and 7 ml of 50% aqueous dimothylamine solution was stirred in a sealed tube at 80'C of outer temperature 
for 2 hours. The reaction solution was added with water and extracted with ethyl acetate. The extract was washed 
successively with water and saturated brine, and dried, and the solvent was evaporated. The residue was washed 
successively with Isopropanol and dilsopropyl ether to give 0.52 g of coloriess crystals. Recrystallization from isopro- 
panol gave coloriess crystals having the melting point of from 1 70.5 to 1 71 .5"C. 



Elemental analysis for C30H37N3O2 


Calculated % 
Found % 


C. 72.12; 
C, 71.95; 


H, 7.46; 
H. 7.72; 


N, 14.02 
N, 13.83 



Example 94 

tert-Butyl 4-[2-[4-(4-methylplperazln-1 -yl)-2-phenyl-1 H-lmlda2o[4.5<Hulnolln-1 -yl]8thyl].1 -piperldlnecarboxytate 

[01051 A mixture of 0.80 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-lmldazo-[4,5-c]quinolln-1-yOethyl]-1-pIperidlne- 
cart)oxylate and 1 ml of N-methylplperazlne was stlmsd at 80*C for 8 hours. The reaction mixture was added with 
saturated aqueous sodium hydrogencarbonate solution and extracted with ethyl acetate. The extract was dried, and 
the solvent was evaporated. The residue was purified by alumina column chromatography using ethyl acetate • n- 
heptane (1 :3 to 1 :1) as eluting solvents, and washed with a mixture of dilsopropyl ether and n-heptane to give 0.74 g 
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of colorless crystals. Recrystalllzation from ethyl acetate gave colorless needles having the meltlrtg point of from 140 

tourc 



Elementel analysis for C33H42Ne02 


Calculated % 
Found % 


C.71,4S; 
C.7123; 


H, 7,63; 
H.7.e5; 


N, 15.15 
N. 14.99 



[01 06] In accordance with the methods of Examples 93 and 94, the compounds of Examples 95 through 1 02 were 
10 obtained. 



15 




20 



23 



30 



35 



40 



45 
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55 



EP1 104764A1 





Exmipla 




Physical properties 
(Reorystallizatiofi soIvenO 


5 


95 


NHMe 


odorless orystals Cso-PrOH) 
mp.l61-ie2*t 

Bemental analysis for CttHM»^02-1/2HsO 
CalcdJfc a 70.42; H. 7.34; N, 14.16 
Foumtt: C. 70.31; H, 7.23; N, 13.95 


10 
15 


96 


H 


colorless crystals Cso-PTsO) 
mp.162-ia2inc 

Elemental analysis for C„H,7N,0,-1/2HtO 
CalodJl: C. 71.51; H. 7.36; N. 13.45 
Found*: C. 71.73; H. 7.35; N. 13.09 


20 


97 




colorless needles (MeOH) 
mp.171-172^ 

Bemental analysts for CnH4iMfOs 
Calod.X:^C, 73.44; H. 7.66; N. 1ZM 
Found%: C. 73.44; H, 7.88; N. 12^ 


25 


98 




colortsss crystals Cso*PrOH) 
mpJ89-190% 

Bemental analysis for CsHmN,0, 
CalcdX- C, 70.95; H. 7.26; N, 12^ 
Found*: C. 71 Jtt; H, 7.47; N. 12^4 


30 
33 


99 


NHBn 


pale brown amorphous solid 

NMRspeotnimtf (COCIJppm: 

OJ^1.06(2H^),1.25-1.40(3H^).1.43(9a3).1.80"1. 

90(2H4n)iJ0-2.60(2H^U95-4iW(2H^X4.59(2Ht 

.a=7.5H2).4.9e(2H^^ JHi).8.1 1 (1 H.t, J=5.5H3t).7 

4-728(1H.m).7-30-7.35(3Hjn).7.48<2ad.J=7.5Hz),7. 

5O-7.55{4H,m),7.6O-7.66(2H^).7.04-7.96CaH^) 

IRspootnim (KBr) cffl**:3436.1680 

Mass spectrum m/rSBtOiT) 



40 
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Example 




Physical proportfas 


100 




pale yallow amorphous solid 

NMR spaetnjm 0 (COCI«}ppm: 

1 jOO-1 .08(2H,m),l ^1 ^5(1 H^),1 ^8-1 .42(2H.m),1 . 

43(9H^XlJ3-1J0aH^)^J7(2H,br8}^.98(2HJbrsU 

.6iaHXJ=7.5Hz}.4J9(2lidJ=6H2}J^-7^(1H^X 

7^H,d,J=6Hz).7.51-75S(4H^).7.e4-7,B7(2am)J 

^-7.89(1H^).7.9«-"7.97(lH^)3J53(2H.d.J=6H2) 

IRspaotnjm V(KBr) om*^:3428.1892 

Mass spaetnim m/z:562(ir} 


101 




psie bro¥m amorphous solid 

NMR spoctnim 6 (CDCIsjppm: 

0J8-1.06(2H.mXl^S-1.40(3H.m).1.43(9H^)J^1. 

85(2Hjn)^^2.a0(2H^),3.79(3as)^.9O-4.00C2H^ 

).4i>9(2ri,t^7.5Hz),4 J7(2HA J=5-5Hz).e.M(1 HArs) 

.B^QH.d^£Hz)J^1(1H.t.^7^Hz)J.40(2HAJ= 

85Hz).7J1-7.60(4H.in)J.6a-7.65aH.m).7.94(2H,d.J 

=8£Hz) 

IR spaetnjm l^(KBr) em**:3432,1692 
Mass apactnim m/rSBMilt) 


102 




cbloriaaa amorphoua solid 

NMRspaotnimd (DMSO-d^ppm: 

0^7(2H.q.J=«Hz).1^1.35(3rim).1^6(9H.s).1.75(2 

H,i|,J=7^Hd^.54aH,tJ=12^Hz}^.77(2H,d.J=12^H 

i),4.«4<2HX J=7^H2}.fl^9(l HX*«Hz).7 J4QH,t J=8 

H2),7.44(1 aU=7.5Hz).7.56(1 H,t. J=7.5Hz).7.60-7.e7 

(3H.mX7.70-7J2(2H^)J.87(1H,d,J='7.5Hz).8.16(1H, 

dJ=:7^Hz}J^4(2H.d^Hz)^il3(1H^) 

IRspeotTum v (KBr) cm"':2932,1692 

Mass spaotrwn m/r547<lD 



Example 103 

4-Am!no-2-phany1-1-{2-(4-pIperidyOothyl]-1 H-lmida2o(4.5-c]qulnollne trtfluoroacetate 

[0107] A mixture of 0.30 g of tert-butyt 4-[2-[4-(4HTiethoxybenzylamino)-2-phenyi-1H-imidazo[4,5-c]quinonn-1-yq 
ethylH -piperldlnecarboxylate and 9 ml of trlfluoroacstlc add was stirred at 6S*C of outer temperature for 6 hours. Tiie 
reaction solution was concentrated, and the residue was added with Isopropanol. The precipitated cryatala were col- 
lected by filtration, and washed with dllsopropyl ether to give 0.31 g of pale yellow crystals. Recrystaliizatlon from a 
mixture of ethanol and isopropanol gave colorless crystals having the nietting point of from 223 to 224^0. 



Elemental analysis for CsaHjsNs • 2CF3CO2H • H2O 



Calculated % 


C, 52.51; 


H, 4.73; 


N. 11.34 


Found % 


C, 52.61: 


H.4.4S; 


N. 11.61 
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Example 104 

1-f2-(4-Chloro-2-phonyl-1H-imldazo (4,S-c]quinolin-1-yl)ethyl]-4i3iperidlnone 

[0108] A mixture of 0.39 g of H2-(4<hloro-2i)honyl-lHHmlda2ot4.5<lqulnolln-1irt)ethylH.4^hytenedloxyd 
dine and 4 ml of concentrated sulfuric add was stirred at reom temperature for 30 minutes. The reaction mixture was 
poured Into Ice-water, adiustedtopH 11 with 10% aqueous sodium hydroxide solution, and extracted with ethyl acetate 
The extract was washed with saturated aqueous sodium hydrogencart>onate solution and dried, and then the solvent 
was evapofBtedto give 0.42 g of a colorless liquid. The resulting liquid was purified by alumina column chrematography 
using ethyl acetate - n-heptane (1:1) as an eluting solvent to give 0.32 g of coloriess ciystals Recrystallizatlon from 
isopropanoi gave colorless needles having the melting point of from 163 to 165»C. 



Elemental analysis for C23H2tCIN40 


Calcuiated % 
Found % 


C, 68.23; 
C. 68 26; 


H. 5.23; 
H, 5,31; 


N, 13.84 
N. 13.78 



Example 105 

H2-(4-Chloro-2-phenyl-1H-lmlda2o[4.S<]qulnoHn-1-yl)ethylH-plperidlnoneoxlme 

10109] A mixture of 050 g of H2-{4<hloro-2-phenyl-1 H-imida20(4,5-clqulnolln-1 -yl)ethyl]-4-piperldlnone 0 04 a of 
hydroxylamlne hydrochloride, 0.09 g of sodium acetate and 4 ml of methanol was stirred at room tempertture for 1 
hour. The reaction solution was concentrated, and the residue was added with aqueous sodium hydrogencarbonate 
so ution, and extracted with ethyl acetate. The extract was washed with saturated aqueous sodium hydiogencerbonats 
solution, and dned. and the solvent was evaporated to give 0.25 g of a coloriess solid. Reciystallization from ethyl 
acetate gave coloriess crystals having the melting point of from 201 to 20rc (decomposition) 



Elemental analysis for C23H22CIN5O • l/SHgO 


Calculated % 
Found % 


C. 64.41; 
C. 64.75; 


H. 6.40; 
H. 5.32; 


N, 16.33 
N, 16.09 



Example 106 



tert-Butyl 4-[2-(2i>henyl-1 H-imidazo[4.S-c]quinolln-1 -yOethyl]-1 -piperidinecarboxylate 

[0110] A suspension of 0.80 g of tert-butyi 4-[2-(4<hlora.2-phenyl-1 H-imidazo-(4.5-clqulnolin-1 -yl)ethyn-1 -piperidi- 
necarboxylate and 0.30 g of 5% palladium on cartjon In 60 ml of methanol was catalytically hydrogenated at ordinary 
temperature under atmospheric pressure for 12 houra. After the reaction, the catalyst was filtered off, and the filtrate 
was concentrated. The residue was purified by silica gat column chromatography using ethyl acetate - n-heplane (1 • 
1 to 4:1 ) as eluting solverits and washed with dOsopropyl ether to give 0.48 g of pale yellow ciystals. RecrystaNizatlon 
from dllsopropyl ether gave eotortess crystals having the melting point of from 138 to 139*0. 



Elemental analysis for C28H32N4O2 


Calculated % 
Found % 


C. 73.66; 
C. 73.48; 


H. 7.06; 
H. 7.21; 


N, 12.27 
N, 12.17 



[0111] 



In aoeordanoewtth the method of Example 108, the compounds of Examples 107 through 109 were obtained. 
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Example 




m 


Physical properties 
(Reoryataliizotion solvenO 


5 - 








colorless cryetala Diydrochloride] 
(MeOH) 




107 


"Ok 


1 


nip^58-261% (deeomposKion) 
Elemental analysis far 


10 






Ci,H|.N4-2HCI-H|0 
CalcdJ: C, 53.79: H. 8J21: N, 15.88 
Found*: C. 53.49; H. 8.14; N. 15,87 










coloriesa ofystalt Diydrochloride] 


13 








(MeOH-CICHtCHbCI) 






"O. 




mp;&20-233% (decomposttion) 




108 


2 


Elemental analysis for 








Ci7H»N4*2HCI-1/2HtO 


20 








Cdcd.%: a 58.38; H. 8.40; N. 15.48 
Founds: a 58^6; H. 8.18: N. 15^ 










oolortess orystala DiydrecMorida] 










(MeOH-iso-PrxO) 


23 


109 




2 


mp^5-238% (dooomposftion} 
Elemental analyeie for 








C„HaN4-2HCI-1/8H20 
Calodil: C, 81.27; K 7.41; N. 13.81 


30 








Found%: G. 81113; H. 7.44; N. 13J50 



Example 110 

35 4-Chloro-2-phenyl-1 -{2-(4-piperldyl)ethyl]-1 H-lmldazo[4,5-clqulnollne hydrochloride and fumarate 

[01121 A mixture of 3.64 g of 4-chloro-2i3henyl-1 -[Z-CN-trlphenylmethyM-plperidyOethyll-l H-lmldazo(4.5-clquino- 
tine. 30 ml of methanol and 1 0 ml of trtf iuoroacette add was stirred at room temperature for 1 hour. The reaction mixture 
was concentrated, and the residue was washed successively with ethyl acetate and diethyl ether to give pale brown 

40 crystals (trttlubroacetate). "me resulting crystals were added with ethyl acetate, and extracted with water. The aqueous 
layer was adjusted to pH 11 with 1 0% aqueous sodium hydroxide solution, and extracted with a mixture of 1 ,2-dlchlo- 
roethane and methanol. The extract was washed with saturated brine, and dried, and then the solvem was evaporated 
to give 1.74 g of a coloriess liquid. A part of the colortess liquid was converted Into hydrochloride in a conventional 
method. Reciystallizatlon from methanol gave coloriess crystals having the melting point of from 257 to 265»C (de- 

45 composition). In the same manner, funrwrate was prepared In a conventional method. Recryetaillzation from methanol 
gave coloriess crystals having the melting point of from 1 85.5 to 186.5*C (decomposition). 

Hydrochloride: 
50 [0113] 



Elemental analysts for C23H23CtN4 • HQ • HjO 


Calculated % 
Found % 


C. 62.02; 
C. 62.08; 


H. 5.88; 
H.5,77; 


N. 12.58 
N. 12.60 
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Fumarate: 
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[0114] 



5 


Elemental analysis for C23H23 


CIN4 . . HgO 




Calculated % 


C.61.77; 


H, 5.57; 


N, 10.67 




Found % 


C, 62.04; 


H. 5.40; 


N. 10.70 



10 ExBnnplelll 



4-Phenoxy-1 -[2-(4-piperidyl)ethyO-1 H-imidazo[4,5-c]quinoljne trif luoroacetate 

[01 15] To a solution of 0.30 g of tort-butyl 4-[2.(4-phenoxy-1 H.|mIda2o[4.5-cH5|iiinolln.1 -yl)ethylj-1 -plperidlnecaitoox- 
15 ylate in 1 0 ml of methylene chloride, 1 ml of trtfluoroacetic acid was added at room temperature, and the mixture was 
stirred tor 1 .5 hours. The reaction solution was concentrated. The resulting pale yellow solid was washed successively 
with isopropanol and diisopropyl etherto give 0.36 g of colorless ciystals. Recrystalllzatlon from a mixture of methylene 
chloride and ethanot gave colorless crystals having the melting point of from 211 to 21 6»C. 



20 


Elemental analysis for C23H24N4 


0 vCFaCOjH . I/8H2O 




Calculated % 


C. 61.44; 


H,5.21; 


N. 11.46 




Found % 


C.61.26; 


H.S.OS; 


N, 11.47 



25 Example 112 



4-Chloro-2-phenyl-1 ^2-(1 -piperazlnyl)ethyl]-1 H-lmida2o[4,5<Jqulnollne methanesulfonate 

[0116] To a solution of 1 20 g of tert-butyl 4-[2-(4-chloro-2-phenyl-1H-lmida2o-[4.5-c]qulnolin-1-yl)ethyl]-1-pipera2i- 
30 necarboxylate In 1 2 ml of 1 ,2-dlchloroethane, 1 .2 ml of methanesulfonic add was added, and the mixture was stirred 
at room temperature for 5 minutes. The reaction mixture was added with Isopropanol and ethanol. and the precipitated 
crystals were collected by filtration to give 1 .24 g of coloriess crystals. Recrystaliization from methanol gave colorless 
crystals having the melting point of from 256 to 270*C (decomposition). 



Elemental analysis for C22H 


22CIN5 . 2CH3SO3H 


Calculated % 
Found % 


C, 49.35; 
C, 49.60; 


H. 5.18; 
H, 5.11; 


N. 11.99 
N, 12.16 



^ Example 113 

4-Amlno-1 -[2-(4-plperidyOethylJ-1 H-lmlda2ot4,5-clqulnoline hydrochloride 

[0117] A mixture of 1.57 g of tert-butyl 4H2-(4-amlno-1H-lmldazo[4,5-c]qulnolln-1-yOethyl].1-piperidlnecarboxylate 
45 and 40 ml of ethyl acetate solution of hydrogen chloride was stirred at room temperature for 6 hours. The reaction 
mixture was added with water, adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
methylene chloride. The extract was dried, and the solvent was evaporated. The resulting residue was washed with 
ethyl acetate to give 1 ,01 g of pale brown crystals. The resulting crystals were purified by alumina column chromatog- 
raphy using methylene chloride - methanol (40:1 to 20:1 ) as elutlngsolvents, and washed with diisopropyl ether to give 
gQ coloriess crystals. Hydrochloride was prepared In a conventional method. Reciystallizatton from ethanol gave coloriess 
crystals having the melting point of from 243 to 244'C (decomposition). 



Elemental analysts iorC^jH^x^s • HCl • 


Calculated % 
Found % 


C, 59.12; 
C. 59.10; 


H, 6.86; 
H, 6.83; 


N, 20.28 
N, 20.30 



[01 1 8] In accordance with the methods of Examples 1 1 0 through 1 1 3, the compounds of Examples 1 1 4 through 1 66 
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Example 




B 


m 


Physical properties (Recrystalllzation solvent) 


15 


114 


Ph 


H 


0 


colorless crystals (CICHsCHsChAcOEt) 
mp,253-256*C (decomposition) 
Elemental analysis for C2iH^9ClN4 
Calcd.%: C. 69.51 ; H. 5.28; N. 15.44 


SO 


116 


H 


H 


1 


coloHess crystals [hydrochloride] 
(MebH-EtOH) 

mp^73-286*C (decomposition) 
Elemental analysts for C^3H^7CiN4-2HCl 
Calcd.%: C, 51.42; H, 5.12; N. 14.99 
Found%: C, 51 .47; H, 5.08; N, 14.85 


30 


116 


Ph 


H 


1 


colorless crystals [fumarHte](MeOH) 
mp^68-271.5*C (decomposition) 
Elemental analysis for 
C22H21CIN4-I /2C4H4O4-3/2H2O 
Calcd.%: C. 6Z40; H, 5.67; N. 12.13 
Found%: C. 62.52; H. 5.28; N. 12.15 


33 


117 


H 


H 


2 


colorless crystals [hydrochloride] 
(EtOH) 

mp,258-267*C (decomposition) 
Elemental analysis for Ci7H^9CtN4-HCi 
Calcd.%: C, 58.13; H, 5.74; N. 15.95 
Found%: C, 57.88; H. 5.48; N. 15.78 


40 
43 


118 


H 


CI 


2 


colorless crystals [triftuoroacetate] 

(MeOH-iso-PrjO) 

mp^-207.5X 

Elemental analysis for 

Ci7HieCl2N4-CF3C02H-1/4H20 

Caicd.%: C, 48.78; H, 4.20; N, 11.98 

Found%: C, 48.76; H, 4.34; N. 11 .89 
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Example 




R2 


m 


Physical properties (Recrystallization solvent) 


5 


119 


OH 


CI 


2 


pale brown crystals (CICHgCHgCI-MeOH) 

mp.240-245"C (decomposition) 

Elemental analysis for 

C,7Hi9CIN40-1/2H20 

Calccl.%: C, 60 09; H. 5.93; N. 16.49 

Found%: C, 60.32; H, 5.72; N. 16.41 


10 
15 


120 


Me 


CI 


2 


pale brown crystals [trifluoroacetate] 
(EtOH) 

mp,201-202«C 
Elemental analysis for 
Ci8H2iCIN4-CF3C02H-5/4H20 
Calcd.%: C, 51.62; H. 6.31; N, 12.04 
Found%: 0. 51 .82; H. 5.12; N ,12 22 


20 


121 


CF3 


Ci 


2 


colorless crystals [trifluoroacetate] 
(EtOH) 

mp,233-235«C 
Elemental analysis for 
C18H18CIF3N4-CF3CO2H 
Ca(cd.%: 0, 48.35; H. 3.85; N. 11.28 
Found%: C. 48.31; H. 3.88; N, 11.21 


25 
30 


122 


Ph 


H 


2 


colorless crystals [hydrcchlorldei(EtOH} 

mp,191.5-192.5»C 

Elemental analysis for 

C23H24N4-2HCI-H20 

Calcd.%: C. 61,74; H. 6.31; N. 12.52 
Found%: C, 61.69; H, 6.51; N, 12.44 


35 


123 


Ph 


CI 


3 


colorless fine needles(trffluoroacetate] 

(EtOH) 

mp,260<263*C (decomposition) 
Elemental analysis for 

Ca4H2sCIN4 . CF3CQ2H 

Calcd.%: C. 60.17; H. 5.05; N, 10.80 

Found%: C. 59.94; H. 5.06; 10.80 



40 



45 




Example 


Ra 


B 


W 


Physical properties (Recrystallization solvent) 


124 


Me 


H 


CH 


colorless ciystals [hydrochlorldeKEtOH) 

mp,1 99-201 •C 

Elemental analysis for 

C24H26N4-HCI-7/2H2O 

Calcd.%: C, 61 .33; H, 7.29; N, 11 .92 

Found%: C. 61 .21; H, 7.26; N, 11 .80 
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(continued) 



Example 


R2 


B 


W 


Physical properties (Recrystalllzatlon solvent) 


125 


CI 


CI 


CH 


colprlesa crystals [trifluoroacetate](MeOH) 
rnp,249-255*C (decomposition) 

PIPiTiPntAl Anph/cic frtr 
widiiwiiioii Oil my Ola lui 

C23H22CI2N4-CF3C02H 

Calcd.%: C, 55.67; H, 4.30; N, 10.39 

Found%: C, 55.75; H, 4.00; N, 1 0,47 


126 


CI 


Me 


CH 


colorless fine needtes[trlfluoroacetat0] 
^MeOH) 

mp^&'262*C (decomposition) 
Elemental analysis for C24H25CIN4- CF3CO2H 
Calcd.%: C. 60.17; H. 5.05; N, 10.80 
Found%: C. 59,95; H. 5 03; N. 1 0.79 


127 


CI 


MeO 


CH 


pale yellow crystals (EtOH) 
mp,169-170»C 

Elen^ental analysis for C24H25CIN4O-I/2H2O 
Calcd.%: C. 67.05; H, 6.10; N, 13.03 
Found%: C, 67.32; H. 6.06; N, 13.02 


128 


CI 


H 


N 


coloriess crystals (trifluoroacetate](MeOH) 
mp.260-268*C (decomposition) 
Elemental analysis for C22H22CIN9-CF3CO2H 
Calcd.%: C. 56.98; H, 4.58; N. 13.84 
Found%: C. 56.76; H. 4 47; N, 13.82 



63 



EP1 104 764A1 



Example 






PhysicaJ propertios 
(Recrystatlizstion solvenO 


129 


CI 


a 

n 


coiorlass prisms (MaOH) 
inpJ91-193lC 

Qamentsl ansJyais for C^HxaCIN^ 
CalcdJl: C, 70.67; H, 5J3; N. 14^3 
FoundX: 0, 70.70; H. 6il8; N. 14.28 


130 


CI 


HiCX 


colorless crystals (AcOEt) 

mp,156^157.5'^ 

ElamanUl analysts for CaHtaCIN4 
CaJcdS: 0, 70.67; H. 5.93; N, 14.33 
FounA: C. 70.84; H. 5.92: N. 14J21 


131 


CI 




coloriass crystals (EtOH) 
inp.l69-171\: 

Pamental analysis for CttHnClN40 
CalodJ: C. 67^6; H, 5.39; N. 14.28 
FoundX: C, 67.31; H. 555; N. 14.32 


132 


CI 




ooloiiass crystds [trifluoroaoetato] 
(Ito-PrOH) 

mp.1 58-1 83*C (decomposition) 
Elemental analysis for 
C„H24CINb-2CFaCOsH-3/2HzO 
CalcdJ^: Q, 49.08; H. 4.42; N, 10,80 
Found%: C, 49JM; H. 4.41; N. 10.73 


133 


Ma 




pale brown crystals (AcOEt) 
mpJ8-89lC 

Elemental analysis for C^HnNs-HiO 
CaledJ(: C, 71.44; H. 7.24; N, 17.36 
FoundX: C, 71 J^5; H. 7^3; N. 17.03 
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Example 


— 


PhyaicaJ properties 
(Recrystallization solvenO 


134 




colorless fine needlesCfumaratoKEtOH) 
inp.261-272*C (decomposition) 
Bemental analysis for 
CaH„ CIN4- 1 /2C4H404- 5/2H,0 
Cale4L%: 60.06; H« 5 J8; N, 1 1.67 




CCC. 


Pounds: C. 60j07; H, 5M; N. 1 1.60 




Specific rotation 

[ cr ]d : -12J0 (c=0.1 . DMSO} 


135 




colorless crystals [trifluoroaeetate] 
(EtOH) 

mp^l 5-221% (decomposition) 
Elemental anaiysia for 






C„H„CIN4-CF,CO,H, 
Calcd.%: C. 59.00: a 5.55; N. 1 1.01 




Foundl: C. 58.85; H, 5.63; N, 11.D5 


136 




polo brown cryatals [trifluoroaeetate] 
(MeOH-4so-PrOH) 
nip.225-232'^ (decomposition) 
Elomontal analysis for 






GaH2sC1M4-CF,COxH 
CalcdS: C, 58^4; 5^9; N. 11^2 




PmimM* C 58i>9* H. 5^9* N 11.32 


137 




pale broMm crystals [trifluoroaoetats] 
(EtOH) 

BeiMntal anaiysia for 
C„H„CIN«S-CF,CO,H-3/2H,0 
CalodJ: C. 51 J5: H. 4.68; N. 10.41 




Founds: C. 51.65: a 4J2: N. 10.16 
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Physical propoitias 
(Recryatallization solvant) 


5 






coloiioss oiystals (AoOEt) 
mp.130-131'C 




138 


n-Bu 


ElomenUl analysis for C21H27CIN4 
CalcdJl: C. 681)0; H. 7.34; N. 15.10 


10 






Found*: C, 67.78; H. 7.59; M, 14^6 








coloiiaaa cryatala Ctrifluoroacatata](EtOH) 








mp J 39-139.5% 


15 


139 


JO 


Elamantal analysis for 
CaH»CIN4 - 3/2CF,COsH - HsO 
CalcdJ: C. 53.29: H. 5.59; 9.56 
Found%: C. 53^3; H. 5.33; N, 9.56 








pala brown crystala (AoOEt-jao-Pr^O) 


20 






mp JZ30f-234lC (daeompoaition) 




140 


Bn 


Oenwntsi analysis for Gz4HsaCIN4-1/4HxO 
Calcd3: 70.40; H. 6^8; N. 13.68 
FoundJfc C, 70.41; H. 6:27: M, 13Ji4 


25 






pala yalfoar crystala [mathanaauHbnata] 
diaOH) 

mp,1 98*207% (daoomposition} 


30 


141 




Eamantal analysts for 






G|8HaCIN4-2CHtSOaH*H,0 
Caled.S: C, 51.71; 5.62; N. 8.93 
Found%: a 51.59; H. 5.42; N. 8.87 



35 



40 




45 
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Exampio 




Physical propartias 
(Racryatailization solvent) 


142. 




obloriass orystala [funiarata](MaOH) 
mp,224^229'C (daoomposition) 
Qamaiitai analysis for 
CMHttCIN4*C4H404-H,0 
Calcd.X: C. 62.39; H. 5.80; N. 10.39 


143 




colorless crystals [fumarato](EtOH) 
mp^l 3^21 6% (decompoaition) 
Elemsntal analysis for 
Cj4HaCIN40-C4H404'1/4H,0 
Calcd.%: C. 62.10; H. 5.49; N. 10^ 
Found%: C. 61.94; H, 5.45; N. 10.30 


144 


xr 


ooloriass orystala [trifiuoroacatata] 

(MsOHHso-PrsO) 

mp j253-257% (daoomposition) 

Bamantal analyaia for 

CMHnClll4S* CFsCOtH- 1/2H,0 
CdcdS: C. 55.76; K 4.86; M. 10.00 
Founds: C. 55.67; li 4.59; N. 9.90 


145 


T 


ooloriess erystala [trifliioroaoatata](EtOH) 

ii^;i1 8-225% (daoompoaition) 

Elemental analysis for 

CmH»CIN40S-CF,C0,H 
CaiodJl- a 55.07; K 4.62; N. 9.88 
Foundt: C, 54 Jl; H, 4.69; N. 9.77 


148 




colorless crystals [trifluoroacetata](MeOH) 

nip;270-277X (decomposition) 

Qemantal analysis for 

CmH»CIN40,S* CFjCOxH 
Caicd.%: C, 53.56; H, 4.48; N. 9.91 
Foundfc 0. 53^1; H, 4.50; N. 9.62 
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Example 




Physical properties 
(Recrystallization sofvent) 


147 




coloHess crystals [fumarate](EtOH) 

mp,192*198% (deoomposftion) 

Qemsntal analysis for CBHnCIFN«-C4H404*HzO 

Calcd.%: C, 59.72; H, 5^0; 10.32 

Found%: C. 59.81; H. 5.07; N. 10.33 


148 


JO 




colorless crystals [fumarsteKMeOHHso-PrOH} 

mp,184-187'Y^(decompo8ftion) 

Elemental analysis for CBHaCIFN4 • C4H4O4 - HsO 

CalodJl: C, 59.72; H, 5.20; N, 10.32 

FoundX: C. 60.00; H. 4J1: N. 10J4 


148 




colorless crystals [fumaratelQleOH) 

mp.204^209% (decomposition) 

Elemental ar^alysis for CBHBCiFN4-C4H404-HzO 

CalodA: C. 59.72; H. 5.20; N. 10^ 

FoundX: C. 5953; H. 4M; K 10.41 


150 




coloHess crystals [trifluoroacetate]QEtOH) 

mp;K60-263% (decomposition) 

Elemental analysis for C2,H,aCIF4M4-CF,C02H-HsO 

Cslcd.X: C. 50.47: H. 3.73; N. 9.42 

rounoB- w» cUfOdi rit «.*m; f% 9Jo 1 


151 






coloriass crystals [trffluoroacetatelQyieOH) 

fnp^59-261 % (decomposition) 

Bementai analysis for CaH^f CIF,N4« CFsCOxH 

CalcdS: C, 5a48; H. 3.22; N, 9.42 

FoundX: C. 50.28; H, N. 9.4« 
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Exampla 




Physical properties 
(Recryitalli2:ation solvent) 


152 




colorleaa crystals [mathanasulfbiuits] 

(EtOH) 

mp,1 95-202% (dooomposition} 
Qemantal analysis for 
CnHaCINfl-CH,SO,H-6/4HjO 
CaldLl: C 54 11: H. 5.63: N. 13.72 
Founds: 54.13; H, 5.45; N. 13.63 


153 




eeloriaaa oryatala [fumarata](MaOH-EtOH) 

mp.l 81-1 86^% (decompoaltion} 

Bamantal analysis for 

CaHnaNB-C4H404-H,0 
CalcdJI: 59J31: H. 5J7: N. 13.31 
Found!: C. 59.37; 5.11; N, 13.37 


154 




pda yellow fine neadlaa [tnHuoroacatata] 
(EtOH) 

mp.1 973-204*t (daoompoartion) 

Elemental analysis for 

CttHttCIf^- CF,COsH- 1/4HtO 
CalodA: C, 56.47; H. 4.84; N. 13.72 
Found!: C. 56.45; H, 4.58; N, 13.72 


155 




coloHess crystals [trHluoroacetata](EtOH) 

mp^50-255'C (dooomposition} 

Elemantal analysis for C9HtiCiN4-CF,COxH 
CaledJk C. S4M: H, 4J8; H. 0.84 
Found!: C. 63 Jl; K 4.92; N. 9.63 


156 




coloriesa crystals [trifluoroaoetatolCEtOH) 

mp.1445-1453% 

Qemontai analysis for 

CalV,CIH40-CF»00,H-3/2H,0 
Calodib C. 59.66; H. 5i>1; N, 8.98 
Found!: 59.44; H. 4.71; N. 9j04 
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Example 




Physical properties 
(Recrystallizaton sotvent) 


157 




pale grsen crystals[tiifluoro«eetate](EtOH) 

nfip.174-175*t 

Elemental analysis for 

CMHaaF,N4- CF,COsH-5/4HxO 
CalcdJ: C. 52.44; H. 4.32; N, 9.41 
FoundX: C, 52.54; H. 4.19; N. 9.53 


158 


p 


colorless crystals [trif1iioroacetate](MeOH) 

mpJtZ^ -241 (decomposition) 

Elemental analysis for 

Cx,HtiaN40 - CFaCOjH- 1/2H,0 
CalcdA C. 54^ H. 4.80; 11,12 
FoundX: C. 54.73; H. 4.42; N. 1 1 ^1 


159 


p 


colorless (crystals [trifluoroacetate](EtOH) 

mp;258-281 (decomposition} 

Qementai analysis for 

Ct,H„aN4S- CFaCOjH- 1/4H,0 
CalcdLjfc 0. 53.59; H. 4.40; N. 10,87 
Found!: C. 53^3; H. 4.33; N. 10.90 


160 


-p 


colorless crystals [trifluoroecetate](MeOH) 

mp ^270-273% (decomposition) 

Bemental analysis for 

CnHs,CIH.-CF,COtH- l/2HiO 
CalcdS: C. 52.44; H. 4.60; N. 16.68 
Founds: C, 52,15: H, 4.74; N. 16.95 


161 


p 


pale brown crystals [trffluoroaoetate] 

(EtOK-EttO) 
mp,203-203.S% 

Qementai analysis for CaHnCtNtS-CFaCOxH 
CaicdS: 51.61; H. 4.13; N. 13.68 
Founds: G. 51.48; 4J22; N. 13.52 
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cxampio 




Physicd properties 
(Racrystailization solvent) 


5 


162 


XX 


pale yellow crystiJs Diydrochloride]C$o-PrOH) 

iiipi45-24«t (decomposition) 

Elemental analysis for Cx4Hs9FN4-2HCI-3/4HxO 
Calcd.%: C. WJO; H. 6i)5; N. 1 1 .80 
Foundl: C. 60,81: H, 5^ M, 11.72 


10 






coloriess crystals [hydn>chloride](EtOH) 


15 


163 




NMRspeotnim 8 

(DMSO-dt)ppm:1 ,30-1 .40(2H,m).1 .55-1 .70(1 H,m),1. 70 
-1.80(4H.m)i.65-2.80(2H^)^.10-3^C2H.m).3.17(3H 
^),4.73(2H,t, J=7.5Hz),7 J7(1 H.t,J=75Hz)3iH(1 HAJ= 
7^Hz)3^8.65(2H^)3.84(1Kbr«)^i)6(1HJir8) 








pale brown ciystals (AoOEt) 


20 


164 




rap.176^177.5*C 

Elemental analysts for CgHnNs 
CalcdJX: C. 74^; H. 8.78; K 18 J5 
FmiMtt: C. 74.09: H. 6J0; R 18.89 


25 


165 


jX' 


odorless crystals Diydroohloride] 

OyieOmso-PrOH) 

mp>300% 

Elemental analysis for C»H»F,N4-2HCt- 1/2H20 


30 






CalcdJh: C, 57.70: 0.4/, lu.// 
FbundK: 0, 57.72; H, 5.12: N, 10.79 








pale yoUow orystals Osi^-PrOH) 
mp.l66-167t: 


35 


168 


p 


EismenUl analysis for CtaHu^O^HtO 
CaicdJL* C. 60 J2; H, 6.92; N. 14.80 
FoundX: C. 6953; H. 6J7: M. 14j59 
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Exampla 




Physfoal properties 
(Reerystallizetion solvent) 


167 




colorless crystals Diydrcehlorida] 

(EtOH) 

mp^18-219t: 

Bementai analysts for G2|Hs4N«-3HCl 
Caicd.%: C. 53.68; H. 5.76; N. 17.89 
Foiind%: C, 53.63; H, 6J)1; N, 17.89 


188 




Dale veliow ervstala rhvrinMshloHtlal 
(MeOH) 

inp.293-298% (decomposition) 

Elemental analysis for 

CnHaNgS-ZHa-HxO 
Celod3(: C. 53.84; H, 5.81; N. 14^ 
Founds: C, 53ii9; H. 5.71; 14.82 


168 


P 


Dftlfi vaIIow finniials rhvrinrM^lftrfiial 

(EtOH) 

119,196-199% 
Elemental analysis for 

CzsHmI^S-IHCI-SHkO 
Calod.%: C, 52.48; H, 6.41 ; M. 1 1 .1 3 
Found%; C. 52.44; H, 6.68; M. 1 1 .13 


170 


P. 


bbIa If* Haw AVtMi^Jil* rii4fliAAi'nfli#tM'tjK^«i1 

(EtOH) 

mp^8-229% 
Elemental analysis for 

CaHaN4S*3/2CF,C02H- 1/2H|0 
Oaiod.X: C, 54.73; H, 5Mi N. 9.82 
Founds: C, 54.46; H, 4.91; K 10.00 


171 


5^ 


pale yellow crystals [hydrochloride] 
(EtOH) 

mp^74^277% (decomposition) 
Elemental analysts for 
CaH»N4S-2HCI-5/4Hs0 
C«lod.%: C. 56JB4; H. 6^; N. 1153 

Found%: C. 56.79; H, 6.11; N. 11,51 
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Example 






Physical propartias 
(Recryatalfization solvant} 


172 


p. 


CI 


ooloriaas oryatala [tiifluoroacatata] 
(EtOH) 

Rip,189-190% 

Elemental analysia for 

CnHBCIN4S-3/20F,C02H 
CaiodJ(: C. 5139; H. 4^4; N, 9.63 
FoundX: C. 51J54: K 429; N. 9.65 


173 




CI 


oalerleaa erystala [trifluoroaoatata] 
(ElpH) 

nipJ94-196% 

Elamentai analysia for 

CBHaC{H4S-5/4CF,COtH 
CaMJ: C, 53.16; H. 4.42; N. 10.12 
Foundl: C. 53.18; H. 4.39: N, 10J9 


174 


-p 


Ma 


pale brown oryatala Diydrochlorida] 
(EtOH) 

mp^455-'246rC 

Qafiiantal anaiyaia for 

CBHMr^-2HGi-3/2HsO 
CalodJt C, 57.52: H, 6.58; N, 15.24 
FounA C 57.65; H, 6.33; N« 15.23 


175 




Ma 


pale brown oryataia [hydroohlorida] 
(EtOH) 

mp^4-225lC 

Elemental analyala for 

0»Hs7Ny-2HCi-5/2HiO 
CalcdA: C. 56JZ1; H, 6.97; N, 14.25 
rounoS: aa^; H, 0.70: N, 14.Z3 


176 


H 




ooloHasa priamsLtrifliiorMoatatB] 

(EtOHHao-PrsO) 

mp.189S-192.5t: 

Samantal analyata for 

CBHgni40«CF,C0,H 
CakuU: C. 5932; 430; N. 11.11 
Foumit: C. 59.41: a 439: N. 11.16 
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Example 




Phyaioa! properties 
(Recrystallizatien sotvent) 


177 


OPb 


atdnAmatm enfatfllm FtrifluorBSeetatBl 

(EtOH) 

n9^14.5-215.5t; 
Elemsntal anaiyMs fer ^ 
CsHbN40*CF,CO,H-1/2HiO 
Calod X- C 65 14: H. 5^9: N. 9^ 
FoimA: C. 65,40; H. 5i)7; »-85 


178 


NHPh 


GoloHesa crystals (MeOHHso-PrOH) 
mp.191H94lC 

Elemental analysis for C^HnNs 
Calod.%: C. 77 J2: H. 6^3; N, 15.65 
Foufid%: a 77.76; H. 6^9; N. 15.56 


179 


NHMa 


Bale vHilow ervstals DivdrocAleridal 

(i»«»-PrOH) 

mp.20»-210t; 

Bflowfital aiMly«i« for 

CmHdNs*2HCI'7/4H|0 
CalodJI: C. 58.83; H. 6.89; M. 14i9 
Founds: C. 58J8; H. 6.51; N. 14.13 


180 


NMat 


AAiiiHAsft orvstsls FKiidreithioridal 
(MaOH) 

mp.205-206.5% 

Qamental analysis for 

CvH»Nt"ZHCh5/2H,0 
Caiod.%: C, 58.02; H, 7.01; M. 13.53 
Fowidl: C. 58.01; H, 7.02; M. 13.50 


181 


H 


ooliirl«ma orwstaia Qivdroohloridal 
(EtOH) 

inp^10-Z12t; 

Qamontal analyais for 

CmH»N,*2HCI'HiO 
Cded.S: C. 82.15; H. 6.62; N. 13.94 
Foundk: C. 61 J9: H. 6.44: N. 13-85 




"C 


oil 
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Example 




Physical properties 
(Recrystanizaftion solvonO 


182 


NHBn 


coloHeas crystals Diydroehloride] 

Gso-PrOH) 

mp^44»245*t: 

Elemental analysis far 

C«H,tNB-2HCI-3/4HjO 
CaicdJ: C. 65.75; H. 6.35; N, 12.78 
Founds: a 6SJI: H. 6.13; N. 12.68 


183 




pale yellow crystala [hiydrochloride] 
(EtOH) 

mpj 90-193% 
Elemental analysis for 
GxiH„H«-3HCI-2H20 
' Calcd.%: C, 57.29: H. 6.13; M. 13.82 
Founds: C. 57.46; H. 5.98; 13.77 


184 




pale yellow orystala DiydrDchiorido] 
(EtOH) 

nip;Z31. 5-232% 

Qsmental analysis for 

CaH,«N«*3HCI-3/4HtO 
Caled.%: 5BJZZ; H, 6.72; M. 14.55 
Founds: C. 58.12; a 6.93; N. 14.46 


185 




coiorleas needles [hydrochloride] 
(EtOH) 

inp,187-189% 

Elemental analysie for 

CmH„N,-2HCI-3/4H,0 
CalcdJ: C. 63.93; H. 6.99; N. 13.31 
Founds: C, 64-05; H, 6,93; K 13.32 


186 




coloHess crystals [hydrochloride] 

(EtOH-iso-PrOH) 

mp,194-195% 

Qsmental analysis for 

C„H„NaO-2HCJ-3/2H,0 
Galodl: C. 59 J9; H. 6.70; N. 12.93 
Founds: 0, 59.72; H. 6.64; 12.85 



Example 187 

1 .[2-(N-n-Butyl-4-plpei1dyi)ethyq-4-chloro-1 H-lmidazo[4^-clquinoline hydrochlortde 

[0119] To a suspension of 1 .20 g of 4-chloro-H2-(4-piperidyOethyll-1 H-imida20-[4.6-c]quinoline trifluoroacetate and 
0.77 g of potassium cartonate In 6 ml of N,N-dlmethytfonnamlde. 0.30 ml of n-butyl bromide was added dropwiso at 
room temperature, and the mixture was stirred for 5 hours. The reaction mixture was adjusted to pH 10 with 10% 
aqueous sodium hydroxide solution, and extracted with ethyl acetate. The extract was washed successively with water 
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and saturated brine, and dried, and then the solvent was evaporated to give 0.92 g of a pale brown liquid. The resulting 
liquid was dissolved in tetrahydrofuran. The solution was filtered on silica gel, and the filtrate was concentrated to give 
0 87 g of a coloriess solid. Hydrochloride was prepared In a conventional method. Recrystalllzation from a mixture of 
methanol and ethyl acetate gave coloriess crystals having the melting point of from 144 to ISS'C. 



Elemental analysis for C21H27CIN4 . 2HCI . l/aHjO 


Calculated % 
Found % 


C, 55.70; 
C, 55.80; 


H, 6.68; 
H. 6.65; 


N, 12:37 
N. 12.44 



10 

Example 188 

H2-(N-AcetyM-plperidyOethyq*4<hloro-1 H-imldazo[4,5HC]qulnollne 

15 [0120] To a solution of 0.60 g of 4-chloro-1 -{2-(4-plperidyl)ethyl]-1 H-imlda2o-[4,5-clquinollne trifluoroacetate in 4 ml 
of pyridine, 2 ml of acetic anhydride was added, and the mixture was stirred at room temperature for 1 hour After the 
reaction, the solvent was evaporated. The residue was added with isopropanoi and dilsopropyl ether, and the precip* 
itated crystals were collected by filtration, and washed with diisopropyi ether to give 0.45 g of coloriess crystals. Re- 
crystallization from a mixture of methylene chloride and dilsopropyl ether gave coloriess crystals having the melting 

20 point of from 1 83 to 1 86.5*C. 





Elemental analysis for Ci9l-l2tClN40 




Calculated % 


C, 63.95; 


H, 5 93; 


N. 15.70 


25 


Found % 


C, 63.81; 


H. 5.87; 


N. 15.61 



[0121] In accorcance with the methods of Examples 187 and 188, the compounds of Examples 189 through 194 
were obtained. 



35 




45 



50 



55 
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Example 




B 




m 


Physical properties 
(Reeryatalfizstion solvent) 


5 












ooloriess orystsls (iso-PrOH) 




189 


Ph 


H 


"•CX, 


2 


mp.197-1€8^ 

Qemontal analysis for CS4HKCIN4 












Calcdl: C. 71.19; H. B12: N. 


10 












Founcft: 71JI0: H, 8.18; M. 1358 












ooloriess crystals {hydrochloride] 
(EtOH) 














nipJ236-246% (decomposition) 


15 


190 


H 


• CI 


2 


Elemental analysis for 












C24Hm01sN4 - Ha - 1 /4HtO 
Caled.S: C, 80J)1; R SM; H. 1 1.86 
Founds: C. 60.01; 5.62; N. 11.67 


20 










1 


colorleas crystals [hydrochloride] 
(EtOH) 




191 


H 


H 




1 


mp,248-257% (deoomfiosftion) 
Elemental analysis for 


23 










CaHBClN4*HCI-1/4HsO 
CalodJL* C, 63^«; K 5.72; N. 12J7 
Foundi: C, 63M; H. 5J0; N. 12.93 














ooloriess crystals (CHtCls~iso-PrsO) 


30 


192 


Ph 


H 




2 


mp,1S4.5-160% 
Elemental anahrais fbr 
GsH»CIM«0-1/8H,0 
CalcdJk C. 69J0O; H, 5.85: N. 12.87 


35 












Found*: C, 68.78; H, 5.78; N. 12.71 



40 
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Example 




m 


PKysical propartiM 
(Recrystaflization sdvont) 


193 




1 


colorless crystals [hydrochloride] 

(MeOH-i80-^r,0} 

inp^69-280lC (deoompoaition) 

Q omental analysis for 

CnHx4N4-2HC]-3/4HsO 
CalcdJ: C. 62 J7; H. 6J28; N, 12.65 
FoundX: C. 82^6; H, 6.45; N. 12.60 


194 




2 


coloHess crystala (hydrochloride] 

(MeOHHso-Pr,0) 

mp,1 50- 1 56% ( deoomposltion) 

Elemental anatysia for 

C,4H,iN4-2HCI-1/2H,0 
Caled.X: C, 63.71; H, 8.46; N. 12.33 
FoundX: C. 63.90; H. 8.68; N. 12.11 



Example 195 

4-Ch!oro-1 <2-(N-(4-fluorophenylsulfonyl)-4-plperidylJe%n-1 H^midazo^4,5K5) 

[01221 To a suspension of 0.50 g of 4-chforo-1 -[2-{4-plpef1dyOethyl]-1 H-lmlda20r[4,5-c]qulnollno tilfluoroacetate and 
0.32 g of potassium carbonate in 2 ml of N.N-dimethylfomiamide. a solution of 0.23 g of p-fluorobenzenesuifonyl chlo- 
ride in 3 ml of N.N-dimethylfomiamlde was added dropwise at room temperature, and the mixture was stirred for 5 
hours. The reaction mixture was adjusted to pH 10 with 10% aqueous sodium hydroxide solution, and extracted with 
ethyl acetate. The extract was washed successively with water and saturated brine, and dried, and then the solvent 
was evaporated to give 0.35 g of a colorless solid; Recrystaillzation from a mixture of methanol, ethanoi and water 
gave colorless crystals having the melting point of from 175 to 178.5'C. 



Elemental analysis for 0231422^^^^4028 


Oalcuiated % 
Found % 


C, 58.41; 
C, 58.43; 


H, 4.69; 
H. 4.52; 


N, 11.85 
N, 11.88 



Example 1 96 

1-{2-(N-Methanesutfonyl-4-plperidyl)ethyfl-4-phenoxy-1H-imlda2o[4,5-cl-quinoHne 

[01 23) To a solution of 1 .00 g of 4-phenoxy-1 K2-(4i)ipef1dyOethy1]-1 H-lmldazoH[4.5-c]qulnollne trifluoroacetate and 
0.57 ml of trtethyiamine in 10 ml of methylene chloride. 0.16 ml of methanesulfonyl chloride was added dropwise at 
room temperature, and the mixture was stirred for 1 .5 hours. The reaction mixture was added with water, and extracted 
with methylene chloride. The extract was washed with water, and dried, and then the solvent was evaporated to give 
a colorless liquid. The resulting colorless liquid was solidified with ethyl acetate, and the solid was washed with diethyl 
ether to give 0.80 g of colorless crystals. Reoystallization from a mixture of methylene chloride and ethyl acetate gave 
colorless crystals having the melting point of from 1 73.5 to 1 76*0. 



Elemental analysis tor C24H2eN403S 


Oalcuiated % 
Found % 


0, 63.98; 
0. 64.01; 


H, 5.82; 
H, 5.96; 


N. 12.44 
N, 12.28 



[01 24] In accordance with the method of Example 1 96. the compounds of Examples 1 97 through 1 99 were obtained. 
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Example 


RA 


Physical properties (Reoystalllzation solvent) 


197 


Ts 


colorless crystals (AcOEt-iso-Pr^) 
mp.201.6-202^C 

Elemental analysis for C30H30N4O3S 
Caicd,%: C. 68.42; H. 5.74; N, 10.64 
Found%: C. 68.46; H. 5.83; N, i 0.53 


198 


EtOaC 


colorless crystals (AcOEt-iso-ProO) 
mp,132-133»C 

Elemental analysis for CseHjeN^Oa 
Calcd.%: C, 70.25; H. 6.35; N, 12.60 
Found%: C, 70.13; H, 6.34; N, 12.60 


199 


BnOjC 


yellow liquid 

NMR spectrum 5 (CDCl3)ppm: 

1 .31 (2H,bre).1 .50-1 ,70(1 H,m).1 .78(2H,bra).2.00{2H.q,J= 7.5H2),2.81 (2H.brB).4.23{2H, 
brs).4.63(2H.t.J=7.5Hz),5.1 3(2H,s).7.25(1H.t.J=7Hz),7.30-7.40(6H.m).7.39(2H,d,J= 7H2). 
7.44(2H,t,J«7Hz).7 50(1H,td.J«a.5,1H2),737(1H,t d^8.5,1H2).7 90(1H.dd.J=8.5.1H2). 
7.94(1 H,8).8.04(1H. dd,J=8.5.1Hz) 
IB spectrum v (tiq.) cm-^ :1 698 
Mass spectrum m/ziSOeCM-*^) 



Example 200 

4-[2 -(4-Am!no-1H-lmldazo [4^-c]quinolin-1-yQethyl]-N-methyl-1-pteridlne-cartoothioamide 



[0125] A suspension of 0.60 g of 4-amino-1 -[2-(4-plperidyl)ethyl]-1 H-lmldazot4,5-c]-qulnollno and 0,37 g of methyl- 
isothiocyanate In 10 ml of methylene chloride was stirred at room temperature for 1 hour, and then the precipitated 
crystals were collected by filtration to give 0.56 g of colorless crystals. Recrystalilzation from a mixture of methylene 
chloride and methanol gave colorless crystals having the melting point of from 21 6 to 21 8*C. 



Elemental analysis for C^^Jti^S • I/2M2O 


Calculated % 
Found % 


C. 60.46; 
C, 60.79; 


H,6.67; 
H. 6.66; 


N. 22.26 
N. 21 .97 



[0126] In accordance with the method of Example 200. the compound of Example 201 was obtained. 
Example 201 

4-[2-(4-Chloro-2-phenyl-1 H-imidazo[4,5-c]qulnoIin-1 •yl)ethylhN-methyl-1 •piperidlnecarbothioamlde 
[0127] 

Appearance: colorless crystals 
Recrystalilzation solvent: methanol 
mp: 215*220^0 (decomposition) 
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Elemental analysis for C25^^2eClN5S 


Calculated % 
Found % 


C, 64.71; 
C,6480; 


H,5.65; 
H. 5.62; 


N J 5.09 
N. 14.96 



Example 202 

1 i2 -(1 -Amidino-4-piperidyl)ethyl]-4-chloro-2-phenyl-1 H-lmidazo(4,5-cl-quinoline hydrochloride 

[0128] A solution of 0.75 g of 4-chloro-2-phenyl-1 -{2-(4-plperldyl)ethyl]-1 H-lmldazo-{4,5-clquinoline. 0.40 g of 1 H- 
pyrazole-l-carboxyamidine hydrochloride and 0.39 ml of triethylamine In 5 ml of N,N-dimethytfonnamide was stirred 
at room temperature for 19 hours The reaction solution was concentrated and the residue was added with ethanol, 
and then the precipitated crystals were collected by filtration to give 0.51 g of colorless crystals. Recrystallizatlon from 
ethanol gave coloriess crystals having the melting point of from 270 to 273*C (decomposition). 



Elemental analysis for C24H29CINe • HCl • iJZHfi 



Calculated % 


C. 60.25; 


H. 5.69; 


N, 17.57 


Found % 


C, 60.47; 


H. 5.81; 


N. 17.38 



[0129] As an example of the excellent effects of the compounds according to the present Invention, experimental 
results of inhibitory actions against production of TNF- a and IL-ip in human cells will be shown below 

1 . Preparation of blood cells for culture 

[0130] About 50 mL of whole blood was collected from adult healthy volunteers by venepuncture into a plastic tube 
which containing 170 iiL of Novo-heparin 1000 (Novo-Nordlsk A/S), Then, PBMCs (Peripheral Blood Mononuclear 
Cells) were prepared using a cell separation tube. LeucoPREP"^ (Becton DteWnson). and cultured with RPMI-1640 
medium (Nissui Phamiaceuticai Co.) containing 2 mM L -glutamine (Life Technologies), 2.5 U/ml peniclilin-2.5 jigAnL 
streptomycin solution (Life Technologies) supplemented with 1 0% fetal calf serum (Intergen Company) at 1 x1 0« cells/ 
mL 

2. Preparation of test compounds 

[0131] Test compounds were dissolved in distilled ultra-pure water, dimethyl sulfoxide, or 0.1 N hydrochloric acid at 
20 pM, and then sequentially diluted with saline and used. The compounds were examined at concentrations ranging 
from10-^®Mto10-«M. 



3. Treatment of cells with ffwdlcaments 

[01 32] 1 0 jiL of 1 \iQfmL lipopolysaccharide (LPS) was added to a 96^ell (flat bottom) plate for cell culture, MIcroTest 
III ™ tissue culture plate (Becton Dickinson), containing 180 ^L of the PBMCs in the aforementioned medium. After 
30 minutes. 10 jiL of the solution of the test compound or the solvent was further added to each well, and the plate 
was covered with a plastte lid and Incubated at 3TC for 1 6 hours In an atmosphere of 5% COg. 

4. Detenmination of human TNF-a and human IL-IP 

[01 33] An enzyme immunoassay by the sandwteh method was perfonned to detemnine the human TNF- a and human 
IL-1P in the culture supernatant. The anti-cytoWne antibody (the first-antibody) was diluted and placed in a 96-well 
mterotlter plates for coating. After the wells were washed, the culture supernatant was appropriately diluted, and then 
added to each well and Incubated. Then the second^tlbody against cytokine and the third-antibody against the sec- 
ond-antibody were successively added while applying washing processes between the operations. After the final wash- 
ing process, a tetramethylbenzldine solution (DAKO) was added to each well to start the coloring reaction. The coloring 
reaction was quenched with 1 N sulfuric acid, and then the absorbance at 450 nm of each well was measured by a 
mk:roplate reader. M-Vmax^*- (Molecular Devices). The concentrations of the cytokines were detemilned by quantifi- 
cation software. Softmax^ (Molecular Devtees). In comparison with the calibration curves obtained by using the re- 
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combinant cytokines as the standards. For determination of human TNF-a, monoclonal anti-human TNF-a (ENDOG- 
EN), polyclonal rabbit anti-human TNF-a (Phamna Blotechnologie Hannover), peroxidase conjugated donkey antl- 
rabblt IgG (Jackson ImmunoRes. Labs.), and recombinant human TNF-a (INTERGEN Company) were used for the 
first-, second- and third-antlbodys and the standard for the calibration curve, respectively. For determination of human 
5 iL-1 p, monoclonal anti-human IL-1 p (Cistron), poiyclonal sheep anti-human IL-1 p (Bk)genesis), HHP conjugated don- 
key anti-goat IgG (Chemk:on IntematlonaQ, and recombinant human IL-ip (R&O Systems) were used for the first-, 
second- and third-antlbodys and the standard for the calibration curve, respectively. 

[0134] In both cases for TNF- a and IL-1 p, the activities of each test compound are shown as percentages (%) of 
the amount of the cytokine induced by treatment with LPS together with the test compound against the amount of the 
10 cytokine induced by treatment solely with LPS * 
[0135] Results are shown in tables 1 and 2. 



Table 1: 



Inhibitory action against TNF- o production in human cells 


Compounds 


Administered concentration (^olA.) 


0.001 


0 01 


0.10 


1.0 


10 


Example 89 


91 


86 


90 


84 


17 


Exannple 110 


80 


-i 

77 


26 


1 


0 


Example 113 


68 


81 


86 


69 


29 


Example 117 


117 


77 


71 


24 


0 


Example 118 


79 


91 


86 


51 


3 


Example 121 


81 


91 


49 


0 


0 



Table 2: 



Inhibitory action against IL-1 p production in hunrmn cells 


Compounds 


Administered concentration (|imol/L) 


0.001 


0.01 


0.10 


1.0 


10 


Example 89 


112 


102 


96 


63 


0 


Example 110 


119 


105 


85 


64 


14 


Example 113 


104 


109 


116 


96 


30 


Example 1 1 7 


119 


106 


111 


72 


8 


Example 118 


96 


106 


102 


59 


0 


Exannple 121 


102 


108 


87 


24 


0 



[0136] These results dearly indicate that the compounds of the present invention have excellent inhibitory actions 
45 against productton of TNF and lL-1. 

industrial Applk»blllty 

[0137] The compounds of the present Invention have excellent inhibitory actksns against production of TNF or IL-I 
50 and are extreamely useful as preventive or therapeutic agents of diseases mediated by these cytokines. 

Claims 

55 1 . A 1 H-lmidazopyridine derivative represented by the following general fomfiuta or a salt thereof: 
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wherein represents hydrogen atonri, hydroxy) group, an alkyl group which may have one or more substituents, 
a cycloalkyi group which may be substituted, a styryl group which may be substituted, or an aryi group which may 
have one or more substitutents; represents hydrogen atom, an alicyl group, a halogen atom, hydroxy! group, 
an amino group which may have one or two substituents, a cyclic amino group which may be substituted, or a 
phenoxy group which may be substituted; rIng.A represents a homocyclic or a heterocyclic ring which may be 
substituted with one or more allcyl groups, alkoxyl groups, or halogen atoms; PP represents a saturated nitrogen- 
containing heterocyclic group which may be substituted; and m represents an integer of from 0 to 3; provided when 
R3 represents unsubstituted piperidino group, at least one of and R^ is not hydrogen atom. 

A 1 1H-lmidazopyrldine derivative represented by the following general foimula or a salt thereof: 



wherein R^ represents hydrogen atom, hydroxyl group, an allcyl group which may have one or more substituents, 
a cycloalkyi group which may be substituted, a styryl group which may be sut)8tituted, or an aryl group whteh may 
have one or more substitutents; R^ represents hydrogen atom, an aikyl group, a halogen atom, hydroxyl group, 
an amino group whteh may have one or two substituents, a cyclk: amino group which may be substituted, or a 
phenoxy group which may be substituted; ring A represents a homocyclic or heterocycik: ring which may be sub- 
stituted with one or more aikyi groups, alkoxyl groups, or halogen atoms; m represents an integer of from 0 to 3; 
R^ represents hydrogen atom, an alkyl group, benzyl group, triphenylmethyl group, an alkanoyi group which may 
be substituted, an aikoxycarbonyl group, benzyloxycartonyl group, a thiocarbamoyi group whk:h may be substi- 
tuted, an alkanesulforiyl group, a benzenesutfonyl group which may be substituted, or amidino gnsup; Y represents 
methylene group, oxygen atom, sulfur atom, nitrogen atom, a group represented by NH, or a single bond; and n 
represents an Integer of from 0 to 2. 

The compound or the salt thereof according to claim 1 or claim 2, wherein the ring A Is benzene ring or thiophene 
ring. 

A medicament whk:h comprises as an active ingredient the IH-lmklazopyridine derivative or a pharmacologically 
acceptable salt thereof according to claim 1 or claim 2. 

The medicament according to claim 4 which Is used for preventive or therapeutic treatment of a disease in which 
a cytokine Is mediated. 
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